ABAO  67262 


CEEDOTR-78  33 


AIRCRAFT  AIR  POLLUTldN  EMISSION 
ESTIMATION  TECHNIQUES-ACEE 


HAROLD  A SCOTT,  JR  ' 

DENNIS  F.  NAUGLE 

ENVIRONMENTAL  SERVICES  DIVISION  Q 
ENVIRONMENTAL  MODELING 


o ^ 

r13«» 


SEPTEMBER  1978 


FINAL  REPORT  FOR  PERIOD  AUGUST  1977  AUGUST  1978 


Approved  for  Public  Release;  Distribution  Unlimited 


» <w? 


ICEEDOl 


CIVIL  AND  ENVIRONMENTAL 
ENGINEERING  DEVELOPMENT  OFFICE 

(AIR  FORCE  ENGINEERING  AND  SERVICES  CENTER) 
TYNDALL  AIR  FORCE  BASE 
FLORIDA  32403 

79  04  12  00 


> #> 


disclaimer  notice 


tHIS  00C"'!E"^SC0PVTFURNirHED 

"‘one  CONTAINED  A SIGNIFICANT 

rorPAGES  NHICH  OO  NOT 
REPRODUCE  legibly. 


Unclassified 


15«.  DECLASSIFICATION/DOWNGRADING 
SCHEDULE 


security  classification  of  this 

/ k A 


UNCLASSIFIED 

SECURITY  CLASSIFICATION  of  THIS  PAGE  • Dal*  Bnltfd) 


REPORT  documentation  page 


I REPORT  NUMBER 

CEEDO-TR-78-33 


]2.  GOVT  ACCESSION  NO. 


' If  *'*-'*'*  * /«^-gAA^Aldl»k  — «■ 

Q?  aircraft ^ir pollution jmission 

//|JpSTIMATION  TECHNIQUES  - ACEE  , 


READ  INSTRUCTIONS 
BEFORE  COMPLETING  FORM 
S RECIPIENT’S  CATALOG  NUMBER 


5.  TYRE  QF  REPORT  A PERIOD  COVERED 

Final  ^gp^rV*' 

Aug—  77  — Auq—>  78^ 

«.  PERFORMING  ORG.  REPORT  NUMBER 


Harold  A. 'Scott,  Jr  / 

Dennis  F./Naugle  / 

9.  PERFORMING  ORGANIZATION  NAME  AND  ADDRESS 

Det  1 ^(CEEDO)  AFESC/ECA 
Tyndall  AFB  FL  32403 

II  CONTROLLING  OFFICE  NAME  AND  ADDRESS 

Det  1 (CEEDO)  AFESC/ECA 
Tyndall  AFB  FL  32403 


S CONTRACT  OR  GRANT  NUMBERf.) 


10.  PROGRAM  ELEMENT.  PROJECT,  TASK 
AREA  » WORK  UNIT  NUMBERS 

Program  Element:  63723F 
JON:/  2LtS^A28 


TV  MONITORING  AGENCY  NAME  A ADDRESS (If  dllferent  from  Controlling  Otlice) 1 IS.  SECURITY  CLASS,  (ot  thie  report) 


[16  DISTRIBUTION  STATEMENT  (ot  thle  Report) 


D D Cv 

/■tFHlQfflP 

3 ISIS'  11 

:TirHl 


Approved  for  public  release;  distribution  unlimited. 


DISTRIBUTION  STATEMENT  (ol  the  mbetrmct  entered  In  Block  20,  II  dlllmrent  I 


(Te  SUPPLEMENTARY  NOTES 


Available  in  DDC. 


IS  KEY  WORDS  (Continue  on  referee  elde  it  neceeemry  and  tdontlly  by  block  number) 

Gas  Turbine  Engines  Carbon  Monoxide 

Exhaust  Emissions  Total  Hydrocarbons 

Environmental  Quality  Oxides  of  Nitrogen 

Air  Pollution  Particulate 


Fo  ABSTRACT  fCnnilnu.  on  r.v.r..  .Id.  II  n.o.arr  *nd  Idmntlly  by  block  ni^nb..; 

A five-step  analytical  methodology  is  presented  that  can  be  adapted  to  nearly 
any  aircraft  related  air  quality  assessment  problem.  The  methodology  is  for 
use  by  base  level  environmental  personnel  to  calculate  (1)  annual  aircraft 
emissions  and  (2)  downfield  pollutant  concentrations.  The  latest  individual 
engine  emission  factors  and  other  information  required  for  the  methodology  are 
contained  in  this  report. 


Smoke 


DD  , jan  *79  1473 


UNCLASSIFIED 


I 


PREFACE 

This  final  report  was  prepared  by^Det  1 AFESC  Civil  and  Environ- 
mental Engineering  Development  Office  CC13330) , Tyndall  AFB,  Florida. 

This  work  was  accomplished  under  Job  Order  Number  21035A28f  Lt  Harold  A. 
Scott,  Jr.  and  Capt  Dennis  F.  Naugle  were  the  project  officers. 

The  methodology  presented  in  this  report  was  developed  to  enable 
base  level  environmental  personnel  to  calculate  annual  aircraft  emis- 
sions and  estimate  the  aircraft's  air  pollution  concentrations  near  the 
base.  The  information  required  to  perform  the  air  quality  analysis 
methodology  was  accomplished  using  the  Air  Quality  Assessment  Model. 

The  model  was  developed  by  the  Air  Force  for  the  purpose  of  predicting 
air  pollutant  concentrations  in  the  vicinities  of  airports.  The  results 
and  recommendations  do  not  represent  Air  Force  policy  but  can  be  used  by 
base  personnel  to  estimate  the  impact  of  aircraft  operations  on  local 
air  quality. 


This  report  has  been  reviewed  by  the  Office  of  Information  (01)  and 
is  releasable  to  the  National  Technical  Information  Service  (NTIS) . At 
NTIS , it  will  be  available  to  the  general  public,  including  foreign 
nations . 

This  report  is  approved  for  publication. 


HAROLD  A.  SCOTT,  JR,  1st  Lt,  USAF 
Air  Quality  Research  Engineer 
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Chief,  Environmental  Sciences  Div 
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SECTION  I 


INTRODUCTION 


The  Aircraft  Emissions  Estimator  (ACEE)  is  a screening  methodology 
to  indicate  any  significant  air  quality  impact  from  US  Air  Force  air- 
craft. -This  report  contains  all  the  data  needed  to  perform  ACEE  analyses. 
Annual  and  maximum  one-hour  base  aircraft  operations  are  the  only  input 
data  required  for  an  ACEE  analysis.  The  analysis  will  estimate  annual 
emissions  and  one-hour  maximum  runway  centerline  ground  pollution  con- 
centrations resulting  from  base  aircraft  operations.  The  report  contains 
guidelines  so  that  base  environmental  personnel  can  interpret  the  ACEE 
results.  If  ACEE  indicates  a possible  air  pollution  problem,  a more 
detailed  base  air  quality  analysis  (e.g..  Air  Quality  Assessment  Model) 
may  have  to  be  performed. 

The  ACEE  air  quality  analysis  is  not  site  specific.  The  analysis 
can  be  performed  by  base  level  personnel  at  any  Air  Force  base.  ACEE 
will  allow  preliminary  air  quality  impact  analysis  of  beddowns  and 
mission  changes  at  the  base  level.  If  an  aircraft  air  pollution  problem 
is  indicated  by  ACEE,  the  base  should  request  assistance  in  performing  a 
more  detailed  base  air  pollution  analysis . By  screening  aircraft  air 
quality  impacts  at  the  base  level.  Air  Force  manpower  and  resources  can 
be  more  effectively  used. 
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SECTION  II 


BACKGROUND 

The  preliminary  assessment  of  Air  Force  aircraft  impact  on  the  air 
quality  is  usually  performed  at  the  base  level.  This  analysis  is  most 
likely  an  update  of  the  aircraft  emissions  inventory.  A great  deal  of 
time  and  effort  is  expended  searching  for  the  most  current  aircraft 
emissions  factors.  When  total  aircraft  emissions  are  computed,  they  are 
compared  with  the  total  base  emissions  inventory.  A crude  air  quality 
analysis  might  be  performed  using  a "Q"  or  box  dispersion  model.  The 
results  of  such  models  are  inaccurate  and  very  conservative. 

The  base  environmental  personnel  are  usually  required  to  make  quick 
impact  analysis  of  the  direct  aircraft  impact  on  air  quality.  Since 
aircraft  are  the  only  sources  being  investigated,  a complex  analysis  of 
all  base  emission  sources  (i.e.,  AQAM)  is  not  required.  In  addition, 
the  base  does  not  have  the  resources  to  spend  on  complex  dispersion 
evaluations.  The  base  personnel  only  need  the  annual  aircraft  emissions 
and  "worst"  case  downfield  pollution  concentrations  to  estimate  the 
impact  of  aircraft  on  air  quality.  This  estimate  gives  base  personnel  a 
l indication  of  a possible  air  pollution  problem.  If  the  estimate  indicates 

a possible  problem,  a more  detailed  air  quality  analysis  will  be  required. 

The  base  level  personnel  require  an  analytical  method  to  determine 
emissions  from  aircraft  and  the  impact  of  these  emissions  on  air  quality. 
The  procedure  must  contain  all  the  data  required  to  make  aircraft 
emission  and  air  quality  impact  analysis.  The  analysis  must  require 
only  minimal  data  to  eliminate  the  wasted  man-hours.  The  procedure  will 
give  guidelines  to  interpret  the  results  with  respect  to  Federal,  state 
and  local  standards.  ACEE  was  developed  for  these  reasons. 
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SECTION  III 

USAF  AIRCRAFT  EMISSIONS 


1.0  ENGINE  EMISSION  MEASUREMENTS 

Accurate  emission  data  are  required  for  analysis  of  the  air  pollu- 
tion emissions  from  aircraft  engines.  For  this  reason  the  Air  Force 
conducted  a three-year  engine  emission  survey  from  1975  through  1977 
(Reference  1) . The  most  common  Air  Force  engines  were  sampled  using 
advance  turbine  engine  emission  measurement  techniques.  These  emissions 
data  are  the  most  current  and  accurate  available. 

Table  1 contains  emission  indices  for  the  most  common  Air  Force 
aircraft  engines.  Careful  attention  should  be  given  to  the  references 
from  which  the  emissions  data  were  obtained.  The  Scott  Environmental 
Technology  emissions  measurement  data  are  accurate  to  ±15  percent  of 
the  reported  data  (Reference  1) . All  other  emissions  data  sure  extracted 
from  other  reports;  no  specific  accuracy  limits  can  be  assigned  to  these 
emissions  indices. 

Almost  all  carbon  monoxide  (CO) , total  hydrocarbon  (C  H ) and 
oxides  of  nitrogen  (NO  ) emissions  were  measured  using  procedures 
described  in  the  Society  of  Automotive  Engineers  Aerospace  Recommended 
Practice  1265.  The  particulate  (PM)  emissions  were  derived  from  SAE 
Smoke  Numbers  (SNs) . The  SNs  were  converted  to  mass  per  unit  volume 
(Reference  2) . The  particulates  mass  rates  in  Table  1 were  calculated 
using  the  mass  per  unit  volume  results,  engine  operating  characteristics 
and  mass  balance.  Sulfur  emissions  were  calculated  assuming  complete 
oxidation  of  fuel  sulfur  to  sulfur  dioxide  and  the  average  percentage  of 
sulfur  in  the  fuel  (Reference  3) . 

Afterburning  engines  in  Table  1 (except  the  <7-85 ) use  extrapolated 
data  based  on  J-79  afterburner  emissions  data  and  the  actual  engine  AB 
fuel  flow  rates  (Reference  4) . 

2.0  ENGINE  EMISSIONS  FACTORS 

The  aircraft  emissions  factors  in  Table  1 are  expressed  in  units  of 
pollutant  mass  per  1000  mass  units  of  fuel  consumed,  e.g.,  pounds  per 
thousand  pounds  or  grams  per  kilograms  (Figure  1) . The  emissions 
factors  and  fuel  flows  are  given  for  each  engine  mode.  The  engine 
thrust  modes  listed  are  the  primary  modes  used  by  an  aircraft  during 
Landing  and  Takeoff  (LTO)  and  Touch  and  Go  (TGO)  cycles. 

Emissions  can  be  calculated  for  any  engine  mode  using  the  aircraft 
emission  indices  in  Table  1.  Engine  Mode  (EGM) , Time  in  Mode  (TIM0D) 
and  Number  of  Engines  (NOEG)  are  the  only  parameters  required  to  calcu- 
late emissions.  The  Engine  Mode  Fuel  Flow  (FLFIM)  and  Emission  Factor 
(EMFAC)  are  obtained  from  Table  1.  The  engine  modal  emissions  are 
calculated  by  Equation  1. 
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TABU  1 MAT  AIRCSAFT  IMG I MR  (MISSION  FACTORS 


ENGINE 

(AIRCRAFT) 


POLLUTAilT  (MISSION  RATS  (q/fcg  fuol  or  lb«/1000  lb«  fu.1)* 

CARBON  UNBURMID  OXIDIRS  OP  TOTAL 

NOMOXIDI  HYDROCARBONS  NITROGCN  PABTICUUTtS1 


1 1 


f 


sngims 

(AIRCRAFT) 

1MC1NE 

HOOC 

TABLE  1.  USAF  AIRCRAFT  ENGINE  HUSSION  FACTORS  (Continued) 

POLLUTANT  EMISSION  RATE  (g/kg  fuel  or  lbs/1000  lbs  fuel)* 

FUEL  FLOW  CARBON  UNBURNED  OXIDIES  OF  TOTAL 

kg/s  1000  lbs/hr  MONOXIDE  HYDROCARBONS  NITROGEN  PARTICULATES 

J79-GI-1S 

IDLE1 

0 142* 

1.130* 

57.0* 

12.0* 

2.5* 

0.5*'2 

(r-4  C-D) 

APPROACH3 

0.441* 

3.500* 

9.4* 

1.1* 

48* 

1.82'* 

INTERNED1 

0.675* 

5.355* 

4.6* 

0.3* 

5.6* 

2 8*’2 

MILITARY1 

1.125* 

8 929* 

2.2* 

0.2* 

8.9* 

2.2*'2 

AB7 

4 062* 

32.24* 

4.0* 

0.01* 

3.1* 

0 15* 

J79-CI-17 

IDLE12 

0.134*2 

1.060 12 

66  0*2 

23. I*2 

2.7*2 

0.18*2 

<f-4«) 

APPROACH2 

0 441* 

3 500* 

15.4*2 

0.5** 

4.S*2 

0.51*2 

INTERNE^12 

0.802 12 

7.0CO*2 

7.812 

O.l*2 

5.8*2 

0.72*2 

MILITARY12 

1.237 12 

9. 820 12 

5.2*2 

0 l*2 

10. 6*2 

0.92*2 

AB6 

4.404* 

34  950* 

4.0* 

0.01* 

3.1* 

0.15* 

J85-GI-5 

IDLE1 

0 057* 

0.453* 

178.0* 

30.0* 

1.3* 

0.003*  2 

(r-s) 

APPROACH1 

0.126* 

1.000* 

73  6* 

64* 

18* 

0.0072'* 

(T-38) 

APPROACH3 

0 1848 

1 462S 

43  0* 

3.5* 

2.3* 

0.0112'* 

INTERNED1 

0 284* 

1.463* 

43  0* 

3.5* 

2.3* 

0.011* 

MILITARY1 

0 331* 

2 630* 

29.0* 

0.8* 

2.6* 

0.018* 

AB6 

1 049* 

8.323* 

26.0* 

0 07* 

2.0* 

0 008* 

R-3350 

IDLE12 

0.013*2 

0 . 107  *2 

743. 0*2 

191  0*2 

l.O12 

60  0*2 

(C-119)(C-121) 

INTERNED12 

0 077 22 

0.610*2 

692  O*2 

9.S*2 

9 4*2 

40  0** 

MILITARY12 

0.118*2 

0 936*2 

1160. 0*2 

20.4*2 

11.  I*2 

20. 0*2 

R-4360 

IDLE12 

0 01812 

0. 140 12 

743. 012 

191. 02 

l.O*2 

60  O*2 

(C-97) 

INTERNED12 

0 ioo12 

0.79412 

692.0 12 

9 . S12 

9 4** 

40  O*2 

MILITARY12 

0.15312 

1.21812 

1160. 012 

20.412 

11. I*2 

20  0*2 

TF30-P-3 

IDLE1 

0.1071 

0.8501 

72. 01 

62. 01 

2.3* 

0 01*  2 

(F-111A/E) 

APPROACH3 

0.2654 

2 . 1004 

9.23 

2.13 

4 8* 

0 05*  2 

INTERNED1 

0.6211 

4.926 

1.31 

O.l1 

9 4* 

0 452  * 

MILITARY1 

0.7751 

6 1481 

0.81 

0.031 

12.0* 

0 40* ' 2 

AB6 

4.8381 

38 . 400 1 

4.066 

0.016 

3.1* 

0.15* 

TF30-P-7 

IDLE1 

0.1191 

0.9481 

53. 01 

30. 01 

3.0* 

0 02*  2 

FB-111A 

APPROACH3 

0.2654 

2. 1004 

11.  S3 

3-23 

6.1* 

0 . 12*  2 

INTERNED1 

0.7194 

5.7061 

1.21 

0.21 

14  0* 

0. 44* '2 

MILITARY1 

0.9141 

7.2581 

0.81 

O.l1 

20.0* 

0 35*  2 

AB6 

4.8384 

38. 400 1 

4.06 

0.016 

3.1* 

0.15* 

TF  30-100 

IDLE1 

0.1191 

0.9481 

48. 01 

19. 01 

2 9* 

0.02* ' 2 

(F-111F) 

APPROACH3 

0.2654 

2. 1004 

9.93 

2.73 

6.3* 

0.082  ’ * 

INTERNED1 

0.9031 

7.1641 

0.71 

O.l1 

20.0* 

0 32*'2 

MILITARY1 

1.1441 

9.0771 

0.71 

O.l1 

28.0* 

0 24* ' 2 

AFTERBURNER6 

6 . 804 1 

54.0001 

4.06 

0.016 

3.1* 

0.15* 

TF33-P-3 

IDLE1 

0.1131 

0.9001 

107. O1 

84. 01 

1.8* 

0.23*  ’2 

(B-52H) 

APPROACH9 

0.4789 

3.7973 

6 . 33 

2.63 

5.8* 

0.992'* 

INTERNED1 

0.7861 

6.2361 

2.31 

0.71 

8 5* 

1.88* 

MILITAPY1 

0.9371 

7.4361 

1.7 

0.61 

10.0* 

1.73* 

TF33-P-7 

IDLE1 

0.134* 

1.067* 

93. 01 

77.0* 

1.8* 

on*'2 

(C-141) 

APPROACH3 

0.315* 

2. 500* 

13.77 

3.6* 

3.8* 

0.39* 

INTERNED1 

0.911* 

7.230* 

1.31 

0.1* 

9 4* 

1.30*  * 2 

MILITARY1 

1.098* 

8.711* 

0.81 

0.03* 

12  0* 

0.91*'2 

TF34-GE-2 

IDLE1 

0.049* 

0.390* 

106. O1 

32.0* 

2.0* 

0 04* '2 

(A-10) 

APPROACH3 

0.157* 

1.250* 

8.33 

0.6* 

5.8* 

0.022* 

INTERNED1 

0.186* 

1.473* 

4.31 

0.2* 

7.5* 

0.01*’2 

MILITARY1 

0.323* 

2.562* 

2.31 

0.1* 

10.0* 

0.05* ‘2 

TF39-GE-1 

IDLE1 

0.143* 

1.133* 

67. 01 

23.0* 

3.0* 

0.015* ’2 

(C-5A) 

APPROACH3 

0 . 1897 

1.500* 

39. 23 

13.23 

3.9* 

0.0162'* 

INTERNED1 

1.515* 

12  025 

0.71 

0.2* 

28.0* 

0.030*’ 2 

MILITARY1 

1 599* 

12.687* 

0.71 

0.2* 

28.0* 

0.025*’2 
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Emission  (kg)  = TIMOD(EGM)  (s)  x FLFLW(EGM)  (kg/s)  x 

EMFAC (EGMPOL)  (g/kg)  x NOEG  (1) 

The  emissions  must  be  calculated  for  each  pollutant  type  (POL) 
under  consideration.  Each  engine  mode  must  be  calculated  separately. 

EXAMPLE  Is 

A T-38  with  a J-85-5  engine  has  a three-minute  engine  check  before 
takeoff.  The  engine  check  is  performed  at  military  thrust.  Calculate 
the  amount  of  carbon  monoxide  produced  by  the  engine  check. 

Solution: 

Fuel  Flow:  FLFLW  (military) = 0.331  kg/s 

Emission  Factor:  EMFAC  (military,  CO)=  29.0  g CO/kg  fuel 

Time  Mode:  TIMOD  (military) = 3 minutes  x 60  s/minute  = 180  s 

Number  of  Engines:  NOEG  = 2 

Using  Equation  1: 

Emission  (engine  check) = (180  s)  x (0.331  kg/s)  x (29.0  g CO/kg 

fuel/engine)  x (2  engines) 

Emission  (engine  check) = 10366.9  g CO 

The  emissions  resulting  from  all  phases  of  aircraft  LTO  and  TGO 
cycl's  can  be  calculated  by  using  Equation  1.  Flyby  and  box  pattern 
emissions  can  be  determined.  The  time  in  mode  for  each  mode  making  up 
the  pattern  must  be  determined.  The  pollutant  emissions  can  be  calcu- 
lated (Equation  1)  for  each  mode.  The  pollutant  emission  for  an  opera- 
tion is  the  summation  of  all  mode  emissions.  Equation  2 gives  the 
relationship. 

Total  Emissions  All  Modes  (kg)  = Emissions  Mode  1 (kg)+  (2 

n = number  of  modes  Emissions  Mode  2 (kg)+...+ 

Emissions  Mode  n(kg) 

EXAMPLE  2: 

A T-38  has  a five-minute  startup  time,  a 15-minute  taxi-out  time  and 
three-minute  engine  check.  Estimate  the  carbon  monoxide  emissions  from 
startup  to  engine  check. 

Solution: 

From  Table  1:  J-85-5  engine 

Fuel  Flow:  FLFLW  (idle)  = 0.057  kg/s 

Emission  Factor:  EMFAC  (idle,  CO)  = 178.0  g CO/kg  fuel 
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Total  Idle  Time:  TIMOD  (idle)  = Engine  Startup (s)  + Taxi-Out (s) 

= (5  minutes  +15  minutes)  x 60  s/minute 
■=  1,200  s 

Using  Equation  1: 

Emission  (Startup-Taxi)  = (1,200  s)  x (0.57  g/s)  x 

(178.0  g CO/kg  fuel)  x (2  engines) 

Emissions  (Startup-Taxi)  = 24,350.4  g CO 

From  Example  1: 

Emissions  (Engine  Check)  = 10,366.9  g CO 
Using  Equation  2: 

Emissions  (Startup-Engine  Check)  =>  24,350.4  g CO  + 10,366.9  g CO 
Emissions  (Startup-Engine  Check)  =»  34,717.30  g CO 

The  emissions  are  calculated  in  a multiplicative  relation.  Therefore, 
accurate  time  in  mode  data  is  required.  Doubling  the  time  in  mode  can 
double  the  amount  of  emissions. 

The  times  in  mode  during  each  phase  of  the  LTO  and  TGO  cycles  can  be 
obtained  by  direct  observation  or  pilot  interviews.  The  direct  observa- 
tion consists  of  going  out  to  the  flight  line  and  timing  the  aircraft. 

The  time  spent  in  each  phase  of  the  LTO  or  TGO  cycle  is  recorded.  LTO 
and  TGO  time  in  mode  data  should  be  collected  for  each  aircraft.  The 
best  observation  point  is  the  tower.  As  many  aircraft  as  possible 
should  be  timed  during  peak  operational  periods.  An  average  of  the  time 
phase  should  be  used  as  the  time  spent  in  that  phase.  Pilot  interviews 
are  less  time  consuming  but  much  less  accurate. 

3.0  LTO  AND  TGO  EMISSIONS 

Calculations  of  the  pollutant  emissions  for  each  phase  of  the  LTO 
and  TGO  cycle  are  time  consuming.  To  eliminate  these  calculations,  the 
AQAM  Source  Inventory  was  employed  (Reference  5) . The  AQAM  Source 
Inventory  uses  the  emissions  indices  and  aircraft  operational  data 
(e.g.,  climb  angle,  approach  speed)  to  calculate  the  amount  of  pollutants 
during  each  phase  of  the  LTO  cycle.  The  same  procedures  described  in 

2.0  are  used  by  the  AQAM  Source  Inventory  to  calculate  total  LTO  and  TGO 
aircraft  emissions.  Pollutant  emissions  per  individual  LTO  phase  and 
total  emissions  are  outputs  of  AQAM  Source  Inventory.  The  standard 
AQAM  LTO  cycle  is  illustrated  in  Figure  2.  The  TGO  cycle  emits  Phases 
1-4  and  7-9.  The  runway  roll  speeds  and  distances  are  modified  for  the 
TGO  faster  approaches.  All  emissions  are  calculated  to  and  from  0.914 
km  above  ground  level. 


The  AQAM  Source  Inventory  calculates  runway  xoll  distances  using 
meteorological  conditions  and  pressure  altitude.  The  parameters  used 
for  ACEE  are  listed  in  Table  2.  The  conditions  are  based  on  an  annual 
average  of  12  Air  Force  bases  in  the  continental  US  and  represent  a 
cross  section  of  US  Air  Force  bases. 

The  taxi-out  and  taxi-in  distances  are  assumed  to  be  4.0  km  for 
both  incoming  and  departing  flights.  The  taxi  distance  was  determined 
from  an  Air  Force-wide  average  of  taxi  distances  (Reference  6) . The 
average  time  in  the  taxi  phase  varies  with  aircraft  taxi  speeds  and 
operational  procedures.  Modifications  to  these  taxi  times  and  other  LTO 
and  TGO  phases  is  discussed  in  4.0. 


The  AQAM  generated  LTO  and  TGO  pollutant  emissions  are  presented  in 
Appendix  A.  The  aircraft  emissions  are  listed  in  alphanumeric  order  by 
model  designation.  The  emissions  for  each  of  the  five  pollutant  types 
are  given  for  the  individual  LTO  phases.  The  total  LTO  pollutant  emission 
is  the  sum  of  the  individual  phases.  The  TGO  cycle  total  emissions  are 
presented  and  are  calculated  separately  from  the  LTO  emissions. 

The  emissions  emitted  during  an  LTO  cycle  can  be  found  by  locating 
the  aircraft  model  in  Appendix  A.  The  emissions  are  expressed  in  metric 
tons  per  cycle. 

EXAMPLE  3: 

Find  the  amount  of  NO^  emitted  by  a T-38  during  a standard  LTO  cycle. 
Locate  the  T-38  LTO  and  TGO  emissions  in  Table  A-26. 

Emissions  (NO^)  = 6.0  E-04  metric  tons  x 103  kg/metric  ton  = 0.6  kg/LTO 

The  "E"  exponential  notation  is  explained  in  Appendix  B.  The  conversion 
factors  from  metric  tons  to  other  units  are  also  described  in  Appendix 
A. 


4.0  LTO  MODIFICATIONS 


The  LTO  cycle  emissions  can  be  modified  to  simulate  special  cases 
(e.g.,  arming,  queuing).  The  engine  thrust  mode  and  time  in  mode  for 
each  special  case  are  required.  Using  Equation  1,  the  emissions  can  be 
calculated  for  each  engine  mode  and  pollutant.  Thes*  special  case 
emissions  can  be  added  to  the  final  LTO  pollutant  tctal . The  result  is 
the  LTO  pollutant  emissions  including  the  special  cases. 


EXAMPLE  4: 

At  training  base  X,  a 10-minute  queue  develops  at  the  beginning  of  the 
runway  because  of  the  heavy  aircraft  traffic.  What  effect  does  the 
queue  have  on  LTO  CO  emissions? 
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Figure  2.  LANDING  AND  TAKEOFF  CYCLE 
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Using  Table  1: 

For  the  J-85-5  engine: 

Fuel  Flow:  FLFLW  (idle)  = 0.057  kg/s 

Emissions  Factor:  EMFAC  (idle,  CO)  =■  178.0  g CO/kg  fuel 
By  Equation  1: 

Emissions  (queue)  = (10  min  x 60  s/minute)  x (0.057  kg/s)  x 

(178.0  g CO/kg  fuel)  x (2  engines) 

Emissions  (queue)  = 12,175  g CO 

From  Table  A-26: 

Emissions  (Normal  T-38  LTO)  = 4.0  E-02  metric  tons  CO  = 40,000  g 

Emissions  (Modified  T-38  LTO)  = 40,000  g CO  + 12,175  g CO  = 52,175  g CO 

The  CO  emissions  increased  30  percent  during  the  10-minute  period  due  to 
the  queuing  delay. 

The  time  in  mode  can  be  calculated  for  each  of  the  LTO  phases.  This 
calculation  is  important  for  determining  the  time  of  each  phase  of  the 
standard  LTO  cycles  (Appendix  B)  and  checking  emission  calculations. 

The  aircraft  engine  type,  EGM,  FLFLW(EGM) , EMFAC (EGM,  POL)  and  LTO  phase 
emissions  are  required  to  make  the  time  in  mode  calculation. 

The  following  equation  calculates  the  time  spent  in  mode: 

TIMOD(s)  = [LTO  POL  Emission  (kg) ] x (1000  g/kg) 

[EMFAC  (EGM,  POL)  (gAg)  J X [FLFLW (EGM)  (kg/s)  ] 

The  amount  of  extra  time  that  must  be  added  or  subtracted  from  the 
standard  LTO  phase  can  be  determined. 

EXAMPLE  5: 

The  average  T-38  taxi-out  time  was  estimated  to  be  10  minutes.  Does 
this  time  compare  with  the  ACEE  LTO  taxi-out  phase? 

From  Table  1: 

FLFLW  (idle)  ■=  0.057  kg/s 

EMFAC (idle,  CO)  = 178.0  g CO/kg  fuel 
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From  Table  A-26:  LTO  Emissions  (Taxi-Out,  CO)  * 1.31  XE-02  metric  tons 
CO  x ■ 13,100  g CO 

Time:  TIMODF  = [(13.1  kg  CO)  X (1000  gAg)]  * [(.0-057  kg/s  fuel)  x 

(178.0  g COAg  fuel)  x (2  engines)] 

Time  (Taxi-Out)  = 646  s = 10  minutes  45  s 

The  10-minute  observed  time  and  predicted  10-minute  45  second  LTO  taxi- 
out  time  are  similar.  The  normal  LTO  cycle  taxi-out  emission  can  be 
used. 

All  special  modifications  to  the  LTO  and  TGO  emissions  (Appendix  A)  will 
result  in  mora  accurate  results.  For  quick  estimates,  the  LTO  and  TGO 
cycle  emissions  tabulated  should  be  used. 

5.0  ANNUAL  EMISSIONS 

Most  emissions  are  expressed  in  terms  of  annual  emissions.  Aircraft 
annual  emissions  can  be  calculated  using  ACEE.  The  annual  aircraft 
emissions  calculated  by  ACEE  can  be  compared  with  other  emission  sources 
on  and  around  the  base.  The  comparison  can  give  the  aircraft's  contribu- 
tion to  the  area's  total  emissions. 

The  number  of  annual  aircraft  operations  is  required  to  compute 
annual  emissions.  The  aircraft  data  must  be  in  the  form  of  LTOs  and 
TGOs  per  year.  The  data  can  usually  be  obtained  from  the  base  operations 
sections  and  are  reported  monthly.  The  aircraft  types  might  have  to  be 
separated  and  data  manipulation  might  be  necessary  to  reduce  data  into 
yearly  operations  format  for  ACEE. 

The  yearly  aircraft  operational  and  the  LTO  and  TGO  emission  data 
are  required.  The  number  of  LTO  operations  per  year  is  multiplied  by 
the  pollutant  emissions  from  one  LTO  operation  (Equation  4) . The 
result  is  the  annual  aircraft  pollutant  emissions.  All  emissions  of  the 
same  pollutant  are  added  to  obtain  the  total  aircraft  emissions. 

Annual  Emissions  (metric  tons)  = LTO  pollutant  emissions  (metric  tons)  x 

Number  of  Annual  Aircraft  LTOs  and  TGOs 

(4) 

The  pollution  emissions  changes  can  be  calculated  for  operational  changes 
(e.g.,  decreased  engine  checks  times,  decreased  arming  times)  or  subtracted 
from  the  modified  LTO,  TGO  or  flyby  cycle. 

The  detail  to  which  to  modifications  and  special  operational 
characteristics  are  addressed  will  depend  upon  the  purpose  of  the  analysis. 
ACEE  LTO  and  TGO  emissions  can  be  used  for  quick  estimates  of  emissions. 

The  modified  LTO  and  TGO  cycles  can  be  used  for  environmental  impact 
statements.  Section  V gives  the  limitation  of  ACEE  emissions,  and 
should  be  examined  before  any  application  of  ACEE  emissions. 
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SECTION  IV 


SHORT  TERM  AIR  QUALITY 


1.0  AIR  QUALITY 

Air  quality  analysis  is  the  most  important  factor  in  determining 
the  impact  of  aircraft  on  the  environment.  Dispersion  and  emission 
analyses  are  the  two  main  factors  in  air  quality  analysis.  The  disper- 
sion analysis  estimates  the  atmosphere's  ability  to  transport  and  dilute 
pollution  due  to  advective  winds  and  eddies  caused  by  atmospheric 
instability.  Atmospheric  dispersion  of  pollutant  is  independent  of 
source  emissions.  The  emission  analysis  determines  the  amount  of  pollu- 
tants released  into  the  atmosphere. 

The  AQAM  short  term  model  quantifies  the  ambient  air  quality 
resulting  from  atmospheric  dispersion  and  source  emissions.  It  can 
calculate  atmospheric  dispersion  as  a function  of  wind  speed,  mixing 
height,  atmospheric  stability  and  distance  from  almost  any  base  emission 
source.  Gaussian  dispersion  models  are  used  by  AQAM  to  predict  air 
quality  ground  level  concentrations  at  air  bases  (References  7 and  8) . 
These  concentrations  can  be  compared  with  US  National  Primary  and 
Secondary  Ambient  Air  Quality  Standards  to  predict  the  impact  on  air 
quality.  ACEE  uses  AQAM  short  term  and  typical  meteorological  condi- 
tions to  predict  ambient  air  quality  resulting  from  aircraft  operations. 
ACEE  does  not  consider  other  base  sources  (i.e.,  power  plants). 

2.0  METEOROLOGICAL  CONDITIONS 

Meteorological  conditions  determine  the  dispersion  potential  of  the 
atmosphere.  Under  poor  atmospheric  dispersion  conditions,  air  pollution 
problems  can  exist.  These  poor  dispersion  conditions  usually  occur 
during  the  early  morning  hours.  Calm  wind  speeds  and  a stable  atmos- 
phere cause  very  little  diluting  or  transporting  of  pollutants.  The 
lowest  dispersion  potential  of  the  year  is  called  the  "worst  case."  The 
National  Ambient  Air  Quality  Standards  are  described  in  terms  of  annual 
average  concentration  or  concentrations  not  to  be  exceeded  more  than 
i once  per  year. 


Typical  "worst  case"  meteorological  conditions  were  used  for  ACEE 
dispersion  and  air  quality  calculations.  These  conditions  are  presented 
in  Appendix  C and  Figures  4-7.  The  meteorological  data  are  annual  one- 
hour  averages  from  12  US  Air  Force  bases.  The  averages  represent  a good 
cross  section  of  weather  climates  in  the  United  States.  The  morning 
conditions  were  chosen  because  the  greatest  potential  for  air  pollution 
problems  occur  then.  The  small  tailwind  for  takeoff  gives  the  maximum 
downfield  pollution  concentrations  for  the  "worst  case."  The  tailwind 
is  not  typical  of  normal  aircraft  takeoff  procedures. 


TABLE  2.  ACEE  ANNUAL  METEOROLOGICAL  CONDITIONS 
12  AIR  FORCE  BASES  ANNUAL  AVERAGES 


Meteorological  Data 


Average  Temperature 


Pressure  Altitude 


Average  Wind  Speed* 


17.8°C  (64°F) 


359.6  m (1100  ft) 


3.8  m/s  (8.5  mph) 


* A headwind  to  the  aircraft's  takeoff  and  landing  is  used  for  AQAM 
Source  Inventory  calculations. 


TABLE  3.  GROUP  NUMBER 


J 

I 


Aircraft  CO 

A- 7 2 

A- 10  2 

A-37  3 

B-52D/F  5 

B-52G  5 

B-52H  5 

B-57A/E  3 

B-57F  3 

C-5LS  4 

C-7  1 

C-9  1 

C-97  5 

C-119  4 

C-121  5 

C-130A/G  3 

C-.130H  2 

C-135B  4 

C-141  4 

F-4  2 

F~4E  2 

F-5  3 

F-15  1 

F-16  1 

F-100  3 

F-101  2 

F- 102  2 

F-104A  3 

P-104G  2 

F-105  3 

F-106  2 

P-111A  3 

F-111D  3 

F-lllF  3 

KC-135A  4 

0-1  1 

0-2  2 

OV-IO  1 

T-33  2 

T-37  2 

T-38  3 

T-39  1 

T-41  1 


* 
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Figure  3.  RUNWAY  CENTERLINE  CONCENTRATIONS 
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Figure  7.  SO  LTO  Aircraft  Concentrations 


3.0  RUNWAY  CENTERLINE  CONCENTRATIONS 


Downfield  centerline  pollutant  concentrations  were  calculated  for 
each  major  aircraft  type,  using  the  AQAM  short  term  program.  The  AQAM 
short  term  model  simulated  downfield  ground  receptor  concentrations 
resulting  from  an  aircraft  takeoff  and  climb  to  914  m and  its  approach 
and  landing  from  thu  same  altitude.  The  centerline  concentrations 
represent  the  highest  ground  concentration.  The  AQAM  short  term  Gaussian 
dispersion  model  calculated  the  hourly  average  centerline  concentrations 
resulting  from  one  aircraft  LTO  and  TGO  cycle.  The  pollution  concentra- 
tions were  estimated  at  points  5 to  35  km  down  the  runway  centerline 
(Figure  3) . The  start  of  runway  to  5 km  pollutant  concentrations  were 
not  calculated  because  of  inaccuracy  due  to  near  field  effects.  The 
takeoff  and  climbout  downfield  pollution  concentrations  were  calculated 
for  the  typical  "worst  case"  meteorological  conditions. 

The  pollutant  concentrations  are  presented  in  tabular  form  (Appendix 
C)  and  graphical  format  (Figures  4-7) . Table  3 lists  aircraft  groups 
with  similar  pollutant  concentrations  and  is  used  in  conjunction  with 
Figures  4-7.  The  groups  include  98.0  percent  of  the  aircraft  emissions 
in  the  group.  The  graphical  method  considers  the  worst  case  for  a quick 
analysis  of  pollution  concentrations.  By  knowing  the  aircraft  type,  the 
group  can  be  found.  The  distance  from  the  start  of  runway  roll  is 
selected  and  the  pollutant  concentration  associated  with  the  distance  is 
determined.  The  upper  boundary  of  each  group's  plot  should  be  used  for 
multiengine  aircraft.  All  other  aircraft  concentrations  can  be  estimated 
using  the  midpoint  of  the  plot. 

The  downfield  pollutant  concentration  (Appendix  C)  tables  are 
broken  down  to  individual  aircraft  groups  for  the  worst  and  average 
meteorological  conditions.  The  tables  can  be  used  for  greater  accuracy. 
The  aircraft  type  is  the  only  information  required  to  determine  centerline 

pollution  concentrations. 

The  AQAM  short  term  program  deals  only  with  one-hour  time  periods. 

The  number  of  aircraft  taking  off  during  a one-hour  time  period  are 
multiplied  by  the  particular  pollutant  concentration.  The  result  is  the 
one- hour  average  pollutant  concentration.  For  environmental  assessments, 
the  maximum  number  of  planes  taking  off  during  a one-hour  time  period 
should  bo  used.  The  concentrations  of  all  aircraft  takeoffs  during  the 
same  time  period  and  at  the  same  receptor  are  summed  for  the  total 
centerline  concentration  at  the  receptor  point. 

EXAMPLE  8: 

Base  X has  a town  lying  on  the  runway  centerline  20  km  from  the  start  of 
runway  roll . What  are  the  NO  concentrations  resulting  from  the  follow- 
ing 0800-0900  recorded  maximum  operations? 
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T-37 

T-38 


Departures 

14 

10 


Using  Figure  JjT  for  a quick  estimate: 

3 

T-37  NC>x  Concentration  at  20  km  = . 6Hg/m 

T-38  NO  Concentration  at  20  km  = 1.5*t(g/in3 
Note:  figures  4-7  have  log  concentration  scales. 

Multiply  each  concentration  by  the  number  of  departures: 

3 3 

T-37  = 0.6  mg/m  x 12  departures  = 7.2Hg/m 

3 3 

T-38  = 1.5  mg/m  x 10  departures  = 15.0  Hg/m 

Adding  the  concentrations: 

Total  NO^  concentrations  at  20  km  = 22.2  tte/m3 

Using  Tables  C-67  and  C-68  from  Appendix  A: 

Total  NO  concentrations  at  20  km  = 22.1  Tfe/m 

Note:  T&e  value  0.00  indicates  that  the  centerline  concentrations  are 
less  than  0.005  mg. 

The  centerline  concentrations  calculated  assume  a straight  climbout  and 
represent  the  highest  ambient  pollution  concentrations.  Pollution 
concentrations  will  decrease  rapidly  from  either  side  of  the  runway 
centerline.  Special  fighter  climbout  procedures  are  not  simulated  by 
the  AQAM  program;  however,  uhe  pollution  concentration  would  be  lower 
than  the  straight  climbout  now  being  simulated  by  AQAM  because  of  the 
steeper  climbout  angles  used  by  fighters  and  trainers. 

4.0  COMPARISON  WITH  STANDARDS 

The  pollution  concentration  can  be  compared  with  the  National  Pri- 
mary Standards.  ACEE  concentrations  represent  the  "worst  case."  These 
"worst  case"  concentrations  can  be  directly  compared  to  "not  to  exceed 
more  than  once  a year"  standards.  A power  law  (Reference  9)  is  required 
to  convert  one-hour  averages  to  24-  or  8-hour  average  concentrations. 

The  Pollution  Standards  Index  (PSI)  and  EPA  Report  (Reference  10) 
can  facilitate  evaluating  effects  of  aircraft  on  air  quality.  The  PSI 
is  based  on  a scale  of  0 to  500  according  to  health  effects.  A PSI  of 
100  is  the  Primary  National  Ambient  Air  Quality  Standard  (NAAQS) . A PSI 
of  50  is  50  percent  of  the  Primary  NAAQS.  Hydrocarbons  do  not  have  PSls 
because  there  are  no  known  direct  health  effects  associated  with  this 
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pollutant  (Reference  10) . Every  pollutant  can  be  normalized  using  the 
PSI  scale.  Since  all  the  pollutants  are  normalized,  their  PSIs  can  be 
compared  directly.  Problem  pollutants  can  be  identified  directly. 


SECTION  V 


ACEE  DATA  ANALYSIS 


Calculated  emissions  and  air  quality  data  using  ACEE  must  be  ana- 
lyzed. ACEE  is  not  a final  analytical  tool.  It  is  a decision  step  to 
determine  the  possibility  of  an  air  quality  problem  resulting  from 
aircraft.  A more  powerful  analytical  model  such  as  AQAM  must  be  used  if 
ACEE  detects  a possible  air  pollution  problem.  It  is  important  to 
remember  that  ACEE  is  a conservative  screening  device.  Any  indication 
of  possible  aircraft  pollution  problems  will  have  to  be  examined  more 
thoroughly.  A more  comprehensive  air  quality  examination  will  either 
confirm  or  reject  the  ACEE  "possibility"  of  an  adverse  impact  of  air- 
craft on  the  air  quality. 

1.0  EMISSIONS  ANALYSIS 

The  annual  aircraft  emissions  can  be  employed  to  make  crude  air 
quality  analyses.  The  annual  aircraft  emissions  cam  be  compared  with 
other  base  sources  or  environ  sources.  A survey  of  most  major  United 
States  airports  indicated  that  the  average  aircraft  annual  emissions  did 
not  exceed  two  percent  of  the  total  source  emissions  (Reference  11) . 

The  two  percent  aircraft  emissions  can  be  used  as  a guide  if  the  base  is 
located  in  a major  urban  area.  However,  the  two  percent  figure  is  not 
valid  for  areas  where  the  base  is  the  only  major  source. 

Base  aircraft  operations  resulting  in  annual  emissions  in  excess  of 
226,796  kg  of  any  one  pollutant  per  year  should  be  investigated  more 
closely.  The  EPA  defines  226,796  kg  annual  emissions  as  a major  source. 
The  possibility  of  an  aircraft  related  air  pollution  problem  could 
exist.  ACEE  air  quality  should  be  examined  carefully  in  this  case.  Any 
conclusions  made  concerning  aircraft  impacts  should  use  the  ACEE  air 
quality  data.  Emissions  data  do  not  give  any  information  about  the 
dispersion  of  pollutants  in  the  atmosphere. 

2.0  SHORT  TERM  AIR  QUALITY  ANALYSIS 

The  downfield  ambient  air  quality  can  be  estimated  using  ACEE.  The 
air  pollution  concentrations  cam  be  estimated  for  one-hour  periods.  The 
calculated  results  represent  the  maximum  air  pollution  concentration 
from  an  aircraft  takeoff  and  climbout.  The  results  must  be  interpreted 
very  carefully.  The  limitations  are  summarized  in  Section  VI.  Failure 
to  recognize  the  limitations  will  result  in  poor  conclusions  with  no 
value  for  assessment  of  air  quality. 

The  downfield  dispersion  curves  are  given  for  CO,  NO  , PM  and  SO  . 
The  total  hydrocarbon  dispersion  curves  have  not  been  computed  because 
hydrocarbons  do  not  have  any  health  effects  in  themselves.  For  hydro- 
carbons the  emission  estimates  are  the  most  valid  indicator  of  a signifi- 
cant aircraft  contribution. 
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The  Gaussian  dispersion  model  does  not  predict  reactive  pollutants 
concentrations,  e.g.,  oxidants.  However,  hydrocarbons  are  amain  contrib- 
utor with  NO  in  forming  oxidants.  The  downfield  hydrocarbons  presented 
in  Appendix  $ are  for  future  reference  when  hydrocarbon  pollution  is 

better  understood. 

The  centerline  concentration  curves  and  tables  (Appendix  C)  are 
based  on  one-hour  worst  case  meteorological  conditions.  The  AQAM  Short 
Term  program  uses  special  one-hour  wind  averaging  schemes.  An  attempt 
to  predict  the  air  quality  for  more  than  a one-hour  time  period  is 
invalid  without  special  correction  factors.  The  curves  and  tables 
assume  a "straight  out"  climb  path. 

The  one-hour  pollutant  concentrations  can  be  compared  with  the 
worst  case  National  Ambient  Air  Quality  Standards  (NAAQS)  to  provide  a 
point  of  reference.  The  predicted  ACEE  concentrations  can  be  easily 
compared  with  the  NAAQS  by  using  EPA's  Pollution  Standards  Index  (PSI) 

The  PSI  normalizes  all  pollutants  on  a scale  of  0-500  according  to  the 
short  term  NAAQS  and  health  effects.  Thus,  all  pollutants  can  be  compared 
at  the  time.  The  5-km  point  is  probably  the  best  to  use  when  deter- 
mining the  overall  impact  of  aircraft  on  air  quality.  The  centerline 
pollutant  concentrations  6 km  to  35  km  can  be  used  to  determine  aircraft 
air  quality  impact  off  base. 

Any  pollutant  concentration  exceeding  50  percent  of  the  one-hour 
NAAQS*  should  be  examined  more  closely  using  AQAM  or  other  techniques. 

An  AQAM  analysis  would  use  specific  meteorological  conditions  for  the 
base.  AQAM  simulates  all  special  base  aircraft  operations  and  gives  a 
much  more  detailed  analysis  of  pollutant  concentrations.  If  ACEE  air 
pollution  concentrations  are  below  50  percent  of  the  worst  case  one-hour 
standards,  the  base  aircraft  operations  have  little  adverse  effect  on 
air  quality  and  further  analysis  is  not  required. 


* Special  attention  should  be  given  to  state  and  local  air  pollution 

standards  where  applicable. 
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SECTION  VI 


CONCLUSIONS 


ACEE  is  a preliminary  screening  procedure  to  determine  the  impact 
of  aircraft  on  ambient  air  quality.  The  preliminary  impact  analysis  is 
performed  at  base  level,  saving  time  and  manpower.  ACEE  is  not  site 
specific  and  can  be  used  at  any  US  Air  Force  base.  ACEE  contains  all 
the  information  required  to  perform  a preliminary  air  quality  inpact 
analysis  including:  (1)  present  Air  Force  aircraft  engine  emissions 
factors,  (2)  LTO  and  TGO  cycle  emission  factors  and  (3)  climbout  air- 
craft downfield  dispersion  data.  ACEE  contains  the  procedures  and 
examples  needed  to  make  preliminary  aircraft  impact  analyses. 

ACEE  includes  procedures  to:  (1)  calculate  the  annual  aircraft 
emissions  at  an  Air  Force  base  and  (2)  estimate  the  one-hour  "worst 
case"  ground  level  air  pollution  concentrations  resulting  from  an  air- 
craft LTO  cycle.  The  analyses  of  these  results  are  explained  fully  in 
ACEE.  The  ACEE  analyses  show  one  of  two  things:  (1)  aircraft  pollution 
impact  is  negligible,  (i.e.,  aircraft  pollution  concentrations  are  below 
50  percent  of  the  NAAQS  primary  standards)  or  (2)  an  aircraft  air  pollu- 
tion is  possible.  In  the  second  case,  a more  detailed  analysis  using 
AQAM  or  other  techniques  would  be  required.  ACEE  will  not  predict  an 
aircraft  air  pollution  problem.  It  only  indicates  the  possibility  of  a 
problem.  ACEE  is  the  first  step  in  the  Air  Force  aircraft  air  pollution 
impact  analyses. 
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TABLE  A-ll.  C-97  AND  C-119  LTO  AND  TGO  EMISSIONS 
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’ABLE  A-20.  F-5  AND  F-lllA  LTO  AND  TGO  EMISSIONS 
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TABLE  A-2J.  F-111D/E  AND  F-lllF  LTO  AND  TGO  EMISSIONS 
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APPENDIX  B 


CONVERSION  AND  VARIABLES 


The  following  is  a list  of  variables  used  in  the  ACEE  methodology: 


Variable 


Variable  Names 


EGM 


Engine  Thrust  Mode 


pot, 


Pollutant  Type 


EMFAC (EGM , POL)  Engine  Emission  Factor 

for  the  specified  Thrust 
Mode  and  Pollutant  Type 


FLF'LW(EGM) 


NOEG 


Engine  Fuel  Flow  for  the 
specified  Thrust  Mode 

Number  of  Engines  per 
Aircraft 


Units 


idle,  approach,  normal, 
military  takeoff  and 
afterburner 

CO,  H C , NO  , PM,  SO 
x y x x 

mass  units  pollutants/ 
1000  mass  units  fuel 


kg/hr 


engines/aircraft 


Exponential  Notation 

The  LTO  emissions  tables  were  computer  generated.  The  LTO  mode 
pollutant  emissions  differ  by  orders  of  magnitude.  To  present  these 
data,  exponential  notation  had  to  be  used.  The  relationship  between 
exponential  and  scientific  notation  is: 

AE  ± N = A x 10 


where:  A is  a real  number 

N is  a integer  or  aero 


Examples: 


1.2 

E-02  = 

1.2 

X 

10^  = 0.012. 

1.2 

E+00  = 

1.2 

X 

10°  =1.2 

1.2 

E+02  = 

1.2 

X 

102  = 20 
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TABLE  C-28 . A-7  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AIRCRAFT  A / NONMAL  1 LTD 

ATMUbPriERIC  CONDITIONS  WORST  CASE 
STAblLlTY  CATEGORY  b 
WIND  SPEED  (METERS/SECONU)  1.00 
WIND  DIRECTION  TAILWIND 

TEMPtRATURE  (F>  3b. 00 

MIXING  DEPTrl  ( METERS ) llb.Ou 


I 

I 

I 

I 

I 

I 

DISTANCE 

FROM 

I 

i 

I 

RECEPTOR 

CONCENTRATION  DATA 

1 

1 

I 

b 1 AH  1 U' 

TAKE-OFF 

(KM) 

1 — * 
I 

1 

CO 

(Ml CROGR AMS/Cu . 
HC  NOA 

METER) 

PT 

so* 

1 

I 

I 

1 * 
I 

I 

b 

“ 1 “ “ 
I 

I 

1.11 

.tit! 

.bb 

.0,? 

. 04 

1 

1 

I 

1 

b 

I 

1.01 

.75 

.47 

.02 

.03 

I 

I 

r 

1 

.Vtt 

.72 

.41 

.01 

.03 

I 

I 

a 

1 

.va 

. 13 

.37 

.01 

.03 

I 

I 

v 

1 

1.01 

. 7b 

.33 

.01 

.02 

I 

I 

10 

1 

1.05 

. 7 V 

. 10 

.01 

. 02 

I 

I 

1 1 

1 

l .ov 

.62 

.26 

.01 

.02 

1 

I 

13 

i 

1.14 

. bb 

.2  5 

.01 

.02 

1 

I 

lb 

I 

1 . lb 

.67 

.22 

.01 

. 02 

1 

I 

17 

1 

1.13 

.bb 

.2  0 

.01 

.02 

I 

I 

IV 

1 

1.10 

.64 

. lb 

.01 

. 02 

I 

1 

21 

I 

1 . 0b 

• bl 

.lb 

.01 

. 02 

I 

I 

2 3 

1 

1 .01 

. 77 

.15 

.01 

.02 

I 

I 

2/ 

1 

. Vb 

.71 

.13 

.01 

.01 

I 

I 

31 

I 

.04 

• 64 

.12 

.01 

.01 

I 

I 

3b 

1 

. / 1 

.bv 

.10 

.00 

.01 

I 

I 

i 

I 

J 

I 
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TABLE  C-29.  A- 10  WORST  CASE  DOWN FI ELD  CONCENTRATIONS 


AIRCRAFT  a 10  NORMAL  1 LTO 

A r MOSPbER I C CONDITIONS  WORST  CASE 

STABILITY  CATEGORY  b 
KIND  SPEED  (METERS/BECOND)  1.00 
WIND  DIRECTION  TAILWIND 

TEMPERATURE  (F)  JB.OO 
MIXING  OEPTrl  (METERS)  lib. 00 


I 

I D 1 ST  ANCI 
I FROM 

I STAR!  Ol 
I TAKE-OFI 
I (KM  > 

I 

L I 

I 

RECEPTOR  CONCENTRATION  DATA 

I 

I 

1 

•I 

I 

I 

1 *•" 
1 

1 

CO 

(mICROGRAMS/Co.  METER) 

HC  NOX  PT 

sue 

A 

1 

i 

1 

1 

i 

b 

1 

. bb 

,2b 

.0  7 

.00 

.01 

1 

i 

b 

I 

. 7a 

.23 

. Ob 

.00 

.01 

I 

i 

7 

I 

. 7b 

.22 

. Ob 

0.00 

.01 

I 

I 

b 

I 

. 74 

.22 

.Ob 

0.00 

.01 

I 

I 

9 

1 

.7b 

.22 

.Ob 

0.00 

.01 

1 

i 

I 

.77 

.23 

.Ob 

0.00 

.01 

I 

I 

1 1 

1 

. 79 

.24 

.04 

0.00 

.01 

I 

I 

13 

1 

.00 

.2  + 

.04 

0.00 

.01 

I 

l 

lb 

1 

.00 

.2* 

.04 

0.00 

.01 

I 

i 

1 7 

I 

. 7a 

.23 

.03 

0.00 

.01 

I 

I 

1* 

I 

. 7b 

.22 

.03 

0.00 

.01 

i 

I 

21 

I 

. 72 

.22 

.03 

0.00 

.01 

ij 

I 

23 

I 

• Ob 

.21 

.03 

0.00 

.01 

l 

2/ 

I 

.b2 

. 19 

.0  2 

0.00 

.01 

I 

31 

1 

• b7 

.17 

.02 

0.00 

.01 

I 

3b 

I 

.b<£ 

. lb 

. J 2 

0.00 

.01 

1 

I 

|i 
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TAHLF!  C-30.  A- 37  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AlKCKAFT  A 3 7 NORMAL  1 LlU 

ATMOSPHERIC  CONDITIONS  WORST  CASE 
S T AO I L 1 T Y CATEbURY  d 
wlND  SPEED  (METEHS/SECONO)  1.00 
W I NO  DIRECTION  TAILWIND 

TEMPERATURE  <F)  3d. 00 

MIXING  DEPTH  (METtRd)  US. 00 


I 

I 

I 

I 

I 

I 

T 

D 1 ST  ANCt 
FROM 

i 

i 

i 

receptor 

CONCENTRATION  DATA 

1 

1 

1 

j i m w i \#  r 

TakE-OFF 

(KM) 

l —• 

i 

i 

i Ma 

CO 

(MICROGRAMS/CO. 
HC  NOX 

METER) 

PT 

S02 

1 

I 

1 

I 

I 

s 

i 

i 

i 

2 • B6 

.40 

.07 

0.00 

. 03 

1 

1 

1 

1 

& 

i 

2.S* 

.37 

. 06 

0.00 

.03 

I 

I 

1 

i 

2.44 

.3b 

.Ob 

0.00 

.03 

I 

I 

d 

i 

2.3b 

• 34 

.Ob 

0.00 

.02 

I 

I 

V 

i 

2.2V 

.34 

.04 

0.00 

.0d 

1 

I 

10 

i 

2.26 

.34 

.04 

0.00 

.02 

I 

I 

1 1 

i 

2. 2d 

. 34 

.04 

0.00 

.02 

I 

I 

li 

i 

2.  l<v 

.33 

.04 

0.00 

.02 

I 

I 

lb 

i 

2.04 

.32 

.03 

0.00 

.02 

I 

] 

1 7 

i 

1 . *4 

.30 

.03 

0.00 

.02 

I 

I 

1* 

i 

1 .63 

.2* 

.03 

0.00 

.02 

I 

I 

21 

i 

1 . 73 

.27 

.03 

0.00 

.01 

I 

1 

23 

i 

1.63 

.26 

.02 

0.00 

.01 

I 

I 

27 

i 

1.4b 

.23 

.02 

0.00 

.01 

I 

I 

31 

i 

1.31 

.21 

.02 

0.00 

.01 

I 

I 

3r> 

i 

1.1* 

.1* 

• Od 

0.00 

.01 

I 

I 

i 

I 
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TABLE  C-31.  B-52D/F  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AIRCRAF  T 


52D/F 


ATMOSPHERIC  CONl)  111  ONS  wORS 
STABILITY  CaTEoOmY  b 
WIND  SPEED  ( Mt.Tfc.KS/ SECOND) 
w INU  DIRECTION  TAILWIND 

TEMPERATURE  IF)  3d. 00 
MIXING  DEPTm  (METEhS)  lib. 00 


NOHMAL  l 
WORST  CASE 


DISTANCE 
FROM 
SI  ART  OF 
TAKE-OFF 
(KM) 


RECEPTOR  CONCENTRATION  DATA 


lb. 00 
1 3.b4 
12.  7 1 
12.1V 

11.  /v 
11.^7 
ll.lv 


10.02 


(mICHOGKAMS/CU. 

METER) 

•I 

I 

HC 

NOX 

PT 

S02 

I 

13.  52 

2.12 

.30 

.40 

* I 
I 
1 

12.  JO 

1 .ab 

.2b 

.3b 

I 

1 1.53 

1 • b 7 

.24 

I 

11.02 

1 .54 

.22 

.31 

1 

10. b/ 

1 .44 

.20 

.30 

I 

10. <*0 

1.3b 

.IV 

.28 

I 

1 0. 14 

1 .30 

.la 

.27 

I 

V.b4 

1.  IV 

.17 

.2b 

I 

V.  10 

1.10 

.lb 

.24 

I 

a.b7 

1.02 

.14 

.22 

1 

d.  0b 

.vs 

.13 

.21 

I 

7.b7 

.dv 

.12 

.20 

I 

7.  1 J 

.aj 

.12 

.IV 

I 

o.  Jb 

. 7 H 

.10 

.17 

I 

b.  7d 

.bb 

.OV 

.15 

I 

b • 20 

• b0 

.08 

• U 

l 

TABLE  C-32.  B-S2G  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AIRCRAFT  H-82G  NORMAL  1 LiO 

ATMOSPHERIC  CONDITIONS  WORST  CASE 
STABILITY  CATEGORY  b 
w 1 NU  SPEED  ( ME  TtR5/ SECOND ) 1.00 

in  I NO  OIRLCTION  TAiLrflND 

TtMRtRATORt  (FT  38.00 
MIXING  DEPTH  (MtTEHS)  118.00 


1 1 

I DISTANCE  1 RECEPTOR  CONCENTRATION  Data 


I FROM  l 
I START  OF  1 


I 

take-off 

I 

(mICROGRAMS/Cu. 

METER) 

1 

T - 

(KMT 

1 

• 1 «. 

CO 

HC 

NOX 

PT 

502 

i 

l 

i 

s 

1 

1 

1 7.4b 

1 o • b 7 

1.03 

.17 

.31 

i 

6 

1 

15.89 

18.10 

1.39 

.14 

.27 

i 

7 

1 

1 A. 88 

14.18 

1.22 

.12 

.28 

l 

8 

1 

14.20 

13.81 

1.10 

. 1 1 

.23 

i 

9 

1 

13.  7 2 

13.07 

1.02 

.10 

.22 

i 

10 

1 

13.38 

12.72 

.98 

.09 

.21 

i 

1 1 

1 

13.01 

12.40 

.89 

.09 

.20 

L 

13 

1 

12. 34 

11.77 

.79 

.08 

.19 

I 

18 

I 

11.08 

11.12 

. 72 

.07 

.18 

I 

l 7 

1 

10.9b 

10.47 

.06 

. 06 

.17 

1 

19 

1 

10.30 

9.84 

. oO 

.06 

.18 

I 

El 

1 

9.69 

9.2  6 

.8b 

.08 

.14 

I 

23 

1 

9.  13 

6.72 

.82 

.08 

. 14 

1 

2 7 

1 

8. 14 

7.78 

.46 

.04 

.12 

I 

31 

1 

T • 33 

7.01 

.41 

. 04 

. 1 1 

I 

I 

3b 

1 

I 

6.6b 

b.  37 

.37 

.03 

.10 

I 

1 

I 

1 

I 

I 

1 

1 

1 

I 

1 

I 

I 

I 

1 

I 

1 

I 

I 

I 

1 

i 

I 

I 

1 


i 


TABLE  C-33.  B-52H  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AlwCHAFT  8 52  H NOKMAL  1 LlO 

ATMuSPrlfcHIC  C0NUIT10N5  *0K5T  CASE 
STAdlLITY  CATEGORY  b 
WIND  SHEtD  (ME  TENb/SECOND)  1.00 
*INO  DIRECTION  TaILwInD 

TEMRERATUKE  <F)  38.00 

MIXING  DtMTtl  (MtrtWSi  I lb.  00 


I 

I 

I 

l 

DISTANCE 

1 

RtCEF’TUK 

CONCEN 1 HAT  I ON  DATA 

I 

I 

EKOM 

1 

1 

I 

STAHf  OF 

l — 

•I 

I 

TAKE-OFF 

1 

(michogkams/cu. 

METtH) 

I 

I 

( KM  > 

I 

CO 

HC 

NOX 

HT 

502 

I 

I* 

■1  — 

■I 

I 

1 

I 

I 

5 

1 

16.42 

20.  71 

1.21 

.IV 

. 2 V 

I 

I 

b 

1 

14.8V 

1 a . 7 v 

1.02 

.lb 

.25 

I 

1 

7 

1 

13.6V 

17. b4 

.VO 

.14 

.23 

1 

I 

8 

1 

) 3.22 

lb.  71 

.ai 

.13 

.21 

I 

I 

V 

1 

12.  74 

16.11 

.74 

.12 

.20 

I 

I 

10 

1 

12.37 

15.6b 

. bb 

.11 

.IV 

1 

I 

1 1 

I 

12.04 

15.24 

• b^ 

.10 

.la 

I 

I 

13 

1 

11.40 

14.43 

.5  7 

.OV 

.17 

I 

I 

lb 

I 

10.7b 

13.62 

.bd 

.08 

.16 

I 

I 

1 t 

1 

10.11 

12. B2 

.47 

.07 

.15 

I 

I 

IV 

I 

V.bl 

12.05 

.43 

.07 

.14 

I 

I 

21 

1 

a.  V4 

11.3a 

.40 

.06 

.la 

I 

I 

23 

1 

a. 42 

10.  ba 

.37 

.06 

.12 

I 

I 

2? 

I 

7 • b2 

V.  53 

.33 

.05 

. 1 1 

I 

I 

31 

1 

b.  7 7 

a . 5 v 

• 2v 

.04 

. 10 

1 

I 

3b 

I 

b.  lb 

7. dO 

.2b 

. 04 

.OV 

I 

I I I 


AlKCKAFT  8 S 7 A-t  NOHMAL  1 L TO 

ATMOSPMEKlC  CONDITIONS  wUHST  CASE. 

SIAttlliTY  CATEbOHY  b 

•»INO  SPEEO  ( ME  T tW 3/ SECOND ) 1.00 

wind  direction  tailwind 

TtMPEWATUHt  (F)  3B.00 

MJXIN6  DEPTH  ( HE  1 EPS ) lib. 00 


I 1 I 
1 OlSTANCt  1 HECEPTOH  CONCENTRATION  DATA  I 
I t-POM  I I 

I STAPT  OF  1 1 

I TA*E-OFF  I ( Ml CH OGHAMS /CO.  METEH)  I 
1 (KM)  I CO  HC  NOX  PT  SU2  I 
I 1 I 


I 

b 

I 

2. 63 

.33 

. Ob 

0.00 

.OA 

I 

1 

b 

1 

2.3b 

.31 

.06 

0.00 

.03 

I 

I 

7 

I 

2.20 

. 2P 

.Ob 

0.00 

.03 

1 

I 

a 

I 

2.11 

. 2P 

. Oa 

0.00 

.03 

I 

I 

v 

1 

2.0b 

. 2P 

.OA 

0.00 

.02 

1 

I 

10 

I 

2.03 

• 2P 

.OA 

0.00 

.02 

1 

I 

1 1 

I 

2.01 

. 2P 

. 03 

0.00 

.02 

l 

I 

13 

I 

1 .PA 

. 2P 

. 03 

0.00 

.02 

I 

1 

lb 

I 

i .86 

.26 

. 03 

0.00 

.02 

I 

I 

I 7 

1 

1.77 

.27 

.03 

0.00 

.02 

I 

I 

IP 

1 

1 . 08 

.2b 

.02 

o.uo 

. 02 

I 

l 

21 

1 

l.bs 

.2A 

• Qd 

0.00 

.01 

1 

I 

23 

I 

l.bO 

.23 

.02 

O.UO 

.01 

I 

I 

27 

I 

1.  Jb 

.21 

.02 

0.00 

.01 

I 

I 

31 

1 

1.22 

.IP 

.02 

0.00 

.01 

I 

I 

3S 

I 

1.11 

.17 

.Qd 

0.00 

.01 

I 

TABLE  035.  B-57F  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AIWCHAFT  B-S7  F NOHMAL  1 LTU 

ATMOSPHEWIC  CONDITIONS  wOKST  CASE 
STABILITY  CATEGORY  b 
WIND  SPEED  (METEWS/SECONO)  1.00 
WIND  DIWECT ION  TAlLwlND 

TtMPEKATUWt  (F)  3B.00 

MIXING  DEPTH  (MtTEWS)  lib. 00 


I 

I 

I 

I 

I 

I 

T 

DISTANCE 

S-KOM 

q r a tv  r nr 

1 

I 

I 

i 

WtCEPTOW 

CONCENlHATlON  DATA 

1 

I 

I 

I 

1 

I 

I 

I 

I 

O 1 Ml'  1 Ol 

take-ofk 

(KM> 

I 

I 

CO 

(MICKOGHAMS/CU. 
HC  NOX 

METEW) 

PT 

S02 

I 

I 

s 

1 

I 

1 .rtl 

2.2A 

.2V 

.Ob 

.0b 

I 

b 

I 

1 • bb 

2.0b 

• 2A 

.04 

.04 

1 

I 

1 

I 

l.bV 

l.VB 

.21 

.03 

.04 

I 

I 

B 

1 

1.S6 

1 .*A 

.IV 

.03 

. OA 

I 

I 

V 

1 

l.bS 

1 .VA 

. 1 7 

.03 

.03 

I 

I 

10 

1 

1 . S6 

l.Vb 

.lb 

.03 

.03 

I 

I 

1 1 

1 

1 . bb 

1 . Vb 

.lb 

.02 

.03 

I 

I 

13 

1 

1 . bA 

l .va 

.13 

.02 

.03 

I 

I 

IS 

1 

1 .bU 

1 . BB 

. 12 

.02 

.03 

I 

I 

1 / 

1 

1 • <*3 

1.B1 

. 1 1 

.02 

.03 

1 

1 

IV 

1 

1.37 

1.72 

.10 

.02 

.02 

I 

I 

21 

I 

1.30 

1.63 

.0* 

.01 

.02 

I 

1 

d 3 

1 

1.23 

1 .SS 

.0B 

.01 

.02 

I 

1 

dt 

I 

1.11 

1 . <*U 

.0  7 

.01 

.02 

I 

I 

31 

1 

1.00 

1.2b 

. 0b 

.01 

.02 

I 

I 

3s 

1 

.'Vl 

1.  lb 

. 0b 

.01 

.02 

I 

( 

I 

I 

63 


TABLE  C- 36.  C-5  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


: 


AIRCRAFT  C b NORMAL  1 LTD 

A 1 MOSPHEK  1 C CONDITIONS  WORST  CASE 
SlAdlLITY  CATEGORY  b 
w 1 NO  SPEtD  (METERS/SECOND)  1.00 
WIND  DIRECTION  TAILWIND 

TtMPERATUHt  ( F ) id.  00 

mixing  depth  ( ml r ers > us.oo 


1 

I 

I 

I 

I 

I 

I- 

I 

I 

distance 

FROM 

kTAbl  nc 

I 

1 

I 

i .. 

RECEPTOR 

CONCENTRATION  DATA 

I 

1 

I 

•I 

I 

I 

•1 

I 

I 

s_x  i m * * 1 vy  i 

take-off 

(KM) 

1 

1 

CO 

(MlCRGGRAMS/CU. 
HC  NOX 

METtR ) 

PT 

SOd 

b 

I 

1 

b.  Ad 

1.8b 

A.  A 7 

.01 

.23 

I 

6 

I 

b.  10 

1.  7b 

3.bl 

.00 

. iy 

1 

I 

7 

I 

a • y a 

l .by 

d.av 

.00 

.17 

I 

I 

6 

I 

A . 8 7 

1 . b 7 

d.  Ay 

.00 

.lb 

I 

I 

y 

1 

A . 8b 

1.6b 

d.  dO 

.00 

. 1A 

I 

I 

10 

1 

A. BA 

1.6b 

l .ya 

.00 

. 1A 

I 

I 

1 i 

1 

A. BE 

1.6b 

1.61 

.00 

.13 

1 

I 

13 

I 

A.  Id 

1 .bd 

l.bb 

.00 

. Id 

I 

1 

lb 

I 

A » b A 

1 • b6 

1.3b 

.00 

.11 

I 

I 

1 7 

I 

A. id 

1 .AB 

l.dd 

.00 

.10 

I 

I 

lv 

1 

A.  10 

1 • A 0 

1.11 

.00 

.oy 

I 

I 

dl 

1 

3.8  7 

1.33 

1.01 

.00 

.oy 

I 

I 

d3 

I 

i.bb 

1 .db 

.y3 

.00 

.06 

I 

1 

?7 

1 

3. da 

1.13 

.61 

.00 

.07 

I 

I 

31 

1 

d.  yb 

l.Od 

.71 

.00 

.07 

1 

I 

3 b 

1 

d.  70 

.R2 

• 6a 

.00 

.Ob 

I 

1 I I 


6 


TABLE  C-37 . C-5LS  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


F 


AIRCRAFT  C-b  LS  NORMAL  1 LTD 

ATMOSPHERIC  CONDITIONS  WORST  CASt 
STAdlLlTY  CATEGORY  6 
WIND  SPEED  (METERS/SECOND)  1.00 
WIND  DIRECTION  TAILWIND 

TEMPERATURE  (F)  38.00 

MIXING  DERTh  (METERS)  lib. 00 


I 

I 

I 

I 

I 

1 

1 

DISTANCE 

FROM 

START  oF 
TAKE-OFF 
(KM) 

I 

1 

I 

I .. 

RECEPTOR 

CONCENTRATION  DATA 

I 

I 

I 

■I 

I 

1 

1 

1 

| .. 

CO 

(MICROGRAMS/CU. 
HC  NOX 

METER) 

PT 

SD2 

I 

1 

b 

i 

1 

A . 1 0 

1.23 

3.4b 

.01 

.lb 

1 

I 

1 

I 

6 

1 

3. 8b 

1.1b 

2.86 

.01 

.14 

I 

I 

7 

1 

3.71 

1.11 

2.40 

.01 

.13 

1 

I 

8 

1 

3.  t>2 

1.09 

2.17 

.01 

.12 

1 

I 

* 

I 

3 • bb 

1.07 

1.9b 

.01 

.11 

1 

1 

I 0 

I 

3 • bO 

1.0b 

1.7  7 

.00 

.11 

1 

I 

1 1 

I 

3.43 

1 ,1)3 

1.63 

.00 

.10 

I 

I 

13 

I 

3.27 

.98 

1.41 

.00 

.10 

I 

I 

lb 

1 

3.08 

.92 

1.2b 

.00 

.09 

I 

I 

1 7 

I 

2.8* 

.8  7 

1.12 

.00 

.08 

I 

I 

19 

1 

2.71 

.81 

1.02 

.00 

.08 

I 

1 

21 

i 

2.b4 

.76 

.93 

.00 

.07 

I 

l 

2 J 

I 

2.39 

. 72 

. 8b 

.00 

.07 

I 

I 

27 

1 

2.12 

.64 

.7b 

.00 

.06 

I 

I 

31 

I 

1 .90 

.57 

• bb 

.00 

.05 

I 

1 

3b 

I 

1.72 

.52 

.59 

.00 

.05 

I 

1 

1 

I 

TABLE  C-38.  07  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AlKCRAF  T 


ATMOSPHERIC  CONDITIONS  wOHS 
STAbILITY  CATEGORY  b 
WIND  SPEED  (Mt TEWS/ SECOND) 
WIND  DIRECTION  TAILWIND 

TEMPERATURE  (K)  Jtt.00 
MIXING,  DEPTH  (METERS)  115.00 


NORMAL  1 L TO 
WORST  CASE 


I 1 
I DISTANCE  I 
I FROM  1 
I START  OF  I- 
1 TAKE-OFF  1 
1 (KM) 

I 


RECEPTOR  CONCENTRATION  DATA 


(MICHOGRAMS/Cu.  METER) 
HC  NOX  PT 


I 

; i 

1 

l 

.02  I 
.02  I 
.02  I 
.02  I 
.02  I 
.02  I 
.02  I 
.01  I 
.01  I 
.01  I 
.01  I 
.01  I 
.01  1 
.01  I 
.01  I 
.01  I 
I 


TABLE  C-39 . C-9  WORST  CASE  DOWNFIEED  CONCENTRATIONS 


AIRCRAFT  C 9 NOHMAL  1 LID 

ATMOSPHERIC  CONDI  T IONS  WORST  CASE 

STABILITY  CATEGORY  o 
WIND  SPEtO  (METERS/SECOND)  1.00 
WIND  DIRECTION  TAILWIND 

TEMPERA  T DHL  (Ft  36.00 
MIXING  DEPTH  (METERS)  lib. 00 


I 

I 

I 

I 

I 

I 

r . 

DISTANCE 

F"ROM 

START  OK 

take-off 

(KM) 

I 

I 

I 

nECEPTOR 

CONCENTRATION  DATA 

I 

I 

I 

1 

1 

I 

CO 

(MICKOGRAMS/Cd. 
HC  NOX 

METER) 

PT 

SD2 

■ 1 
I 
I 

*1"* 

• 1 

i 

I 

I 

i 

b 

I 

1.09 

.26 

.20 

.11 

.06 

I 

i 

6 

I 

.99 

.20 

.16 

.09 

.Ob 

I 

i 

/ 

I 

.93 

. 19 

.14 

.07 

.04 

1 

i 

1 

.69 

.16 

.13 

.06 

• 04 

I 

i 

9 

1 

.66 

.17 

.11 

.06 

. 04 

I 

i 

10 

1 

.64 

.17 

.11 

.Ob 

.03 

I 

i 

1 1 

I 

. 6 2 

. 1 6 

.10 

.Ob 

.03 

I 

i 

13 

1 

. ! 6 

.lb 

.09 

.04 

.03 

1 

i 

lb 

I 

. ( 3 

.14 

. 06 

.04 

.03 

I 

i 

1 ( 

1 

.69 

.14 

.07 

.03 

.02 

I 

i 

19 

I 

.64 

.13 

.06 

.03 

.02 

I 

i 

21 

1 

.60 

.12 

. 06 

.03 

.02 

I 

i 

23 

I 

.ST 

.11 

.Ob 

.03 

.02 

I 

i 

df 

1 

.sO 

.10 

.Ob 

.02 

• 02 

I 

i 

31 

1 

• 4b 

.09 

. 04 

.02 

.02 

I 

i 

3S 

1 

.41 

. 06 

.04 

.02 

.01 

I 

i 

I 

I 

TABLE  C-40.  C-97  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AIRCRAFT  C 97  NORMAL  1 LIO 

ATMOSPHERIC  CONDITIONS  WORST  CASE 
STABILITY  CATEGORY  b 
WIND  SPEED  ( Mt  TERS/SECONO ) 1.00 

WIND  DIRECTION  TAlLWlNO 

TEMPERATURE  < F ) 36.00 

MIXING  DEPTH  (METERS)  lib. 00 


I 

1 

I 

I 

I 

I 

distance 

FROM 

I 

1 

1 

RECEPTOR 

concentration  data 

I 

I 

I 

TAKE-OFF 

(KM) 

A — “ 

i 

i 

. r 

CO 

(MICHOGRAMS/Cu. 
HC  NOX 

METER) 

PT 

S02 

■ 1 
I 
1 

1 ■ 

A 

• I 

I 

i 

I 

I 

b 

i 

3b.  26 

1.64 

.31 

1 . 03 

.02 

I 

I 

b 

i 

30.93 

1.64 

.27 

.69 

.02 

I 

1 

7 

i 

27.2b 

1 • b3 

.23 

.61 

.02 

I 

T 

6 

l 

24. b 9 

1.4b 

.20 

.76 

.01 

I 

I 

9 

l 

22.61 

1.4b 

.16 

.72 

.01 

I 

I 

10 

i 

21. Ob 

1.46 

. 17 

.70 

.01 

1 

1 

1 1 

i 

19.  76 

1.4b 

.lb 

. bB 

.01 

I 

I 

13 

i 

17.  74 

1.44 

.13 

.64 

.01 

I 

I 

lb 

i 

16.13 

1.40 

. 12 

.61 

.01 

I 

1 

1 7 

i 

14.  79 

1.3b 

.11 

• b7 

.01 

1 

I 

19 

i 

13.bb 

1.29 

.10 

.54 

.01 

I 

I 

21 

i 

12.66 

1.23 

.09 

.51 

.01 

I 

I 

23 

i 

11.  Bi 

1.17 

.06 

.46 

.01 

I 

I 

27 

i 

10.40 

1.0b 

.07 

.43 

.01 

I 

I 

31 

i 

9.2« 

.9b 

.0b 

.39 

.01 

I 

I 

3b 

l 

B.  39 

.87 

.Ob 

.35 

.01 

1 

I 

i 

I 

TABLE  C-41 . C-119  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AlRtKAFT  C119  NORMAL  1 L U) 

ATMOSPHERIC  CONOi T IONS  WORST  CASE 

STABILITY  CATEGORY  6 
w I NO  SREED  < METEKS/SECONO)  I. 00 

W I NO  DIRECTION  IA1LWINO 

TtMPERATUHE  (F)  3d. 00 

MIXING  DEPTH  (METERS)  115.00 


1 

I U I ST  ANCI 
1 FROM 

1 SI  ART  01 
I TAKE-OFI 
I (KM) 

7 

I 

L 1 

1 

RECEPTOR  CONCENThATION  OATA 

I 

I 

1 

■I 

1 

I 

F I 

I 

CO 

(MICROGHAMS/CO.  METER) 

HC  NOX  PT 

S02 

I 

I 

I 

I 

I 

5 

I 

7.11 

.63 

.Ob 

.29 

.01 

I 

I 

b 

I 

b.Ob 

.57 

.05 

.25 

.00 

I 

1 

7 

1 

5.3a 

.54 

.04 

.23 

.00 

I 

I 

B 

1 

a. da 

.51 

.03 

.22 

.00 

I 

I 

9 

1 

4 • b 1 

.50 

.03 

.21 

.00 

I 

I 

10 

1 

4.20 

.4d 

.03 

.20 

.00 

I 

I 

1 l 

I 

3.9b 

.47 

.03 

.19 

.00 

I 

1 

13 

I 

3 • b3 

.44 

.02 

• lb 

.00 

I 

1 

lb 

i 

3.20 

.41 

.02 

. 16 

.00 

1 

1 

17 

1 

2.92 

.39 

.02 

.15 

.00 

1 

I 

19 

I 

2 • bb 

.36 

.02 

.14 

.00 

I 

1 

21 

1 

2 • 4d 

.34 

.02 

.13 

.00 

I 

I 

23 

1 

2.31 

.32 

.01 

.12 

.00 

I 

I 

2 ( 

1 

2.02 

.28 

.01 

.11 

.00 

1 

l 

31 

I 

l.ao 

.25 

.01 

.10 

.00 

I 

I 

3b 

I 

1.62 

.23 

.01 

.09 

.00 

I 

t 

I 

I 

69 


TABLE  C-42 . C-121  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AlWLNAt-r  C 121  NORMAL  1 LlU 

AlMUbPHEHIC  CONUIllUNb  WORST  CASE 
STABILITY  CATEGORY  6 
wINU  SPtEU  (MtTERS/SECONO)  1.00 
WlNO  DIRECTION  T AlLWlNO 

T EMHtRA  T ORE  <F>  dd  • 0 0 

MIXING  DEPTH  (METERS)  lid. 00 


1 

1 

I 

I 

U1 STANCt 

1 

KtCERTOK 

CONCENTRATION  data 

I 

I 

FROM 

1 

I 

[ 

f — - 

• 1 

I 

TAKE-Of-T 

1 

(MICROGHAMS/Cu. 

MtTER) 

1 

I 

(KM) 

i 

CO 

HC 

nOX 

PT 

SQ2 

I 

l . 

. I .. 

• 1 

1 

I 

I 

1 

b 

1 

27. dd 

1.41 

.24 

. 7y 

.02 

1 

1 

6 

1 

23.  77 

1.2b 

.20 

• 69 

.01 

I 

1 

/ 

1 

20.93 

1.17 

.Id 

.62 

.01 

I 

I 

d 

1 

ld.dS 

1.13 

.lb 

.bd 

.01 

I 

I 

y 

I 

1 7 . db 

1.12 

. 14 

.bb 

.01 

I 

I 

10 

1 

16.1b 

1.11 

.13 

• b3 

.01 

I 

I 

1 1 

1 

lb.  Id 

1.11 

.12 

• b2 

.01 

I 

1 

id 

1 

13.  b2 

1.10 

.10 

.49 

.01 

I 

I 

lb 

1 

12. dd 

1.07 

.oy 

.47 

.01 

1 

I 

1 l 

1 

11.34 

1.03 

.08 

.44 

.01 

I 

I 

IV 

1 

10.47 

. yd 

.Od 

.41 

.01 

I 

1 

21 

1 

y.  i 1 

.94 

.07 

.39 

.01 

I 

I 

2d 

1 

y.  Ob 

.dy 

.Ob 

.37 

.01 

I 

I 

2/ 

1 

7.y  7 

.tiO 

.Ob 

.33 

.01 

I 

I 

dl 

1 

7.12 

. 73 

.Ob 

.30 

.01 

1 

l 

db 

1 

b • 4 d 

• b 7 

.04 

.27 

.00 

I 

I 

1 

1 

TABLE  C-43.  C-130A-E  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AIHCWAM  C 130  NORMAL  1 L 10 

ATMObPHERIC  CONDlUONb  wORbT  CASE 
bTAblLiTY  CATEGORY  to 
<n  I NU  SPEED  (METEHS/bECOND)  1.00 
w 1 Nu  DIRtCT ION  TAILWIND 

TtMPtMATURE  (F)  38.00 

MIXING  DEPTH  (METERS)  lib. 00 


I 

l 

1 

l 

I 

I 

I- 

I 

I 

UibTANCt 
FROM 
blAWF  OF 

T akE-OFF 
(KM) 

I 

1 

1 

I — 
1 

1 

CO 

RECEPTOR  CONCENTRATION  DATA 

(MICROGRAMS/Co.  MEltR) 

HC  NOX  PT 

b02 

I 

I 

1 

■I 

I 

I 

b 

" A • 

1 

i 

2. *6 

1.88 

.*2 

.11 

.lb 

1 

I 

1 

I 

b 

i 

2.62 

1 . 7* 

.81 

.10 

.14 

I 

I 

7 

i 

2. 7 3 

1.7b 

. 74 

.0* 

.13 

I 

1 

8 

i 

2.ol 

1.71 

.6* 

.0* 

.12 

I 

I 

* 

i 

2.62 

1 .68 

.64 

.08 

.12 

1 

I 

10 

l 

2.61 

1.6b 

.61 

.08 

.11 

1 

I 

1 1 

1 

2.  bi 

1.62 

• bb 

• 08 

.11 

I 

I 

J 3 

i 

2 • 38 

l.b4 

.62 

.07 

.10 

I 

I 

lb 

l 

2.26 

1 .44 

.48 

.07 

.0* 

I 

I 

1 ( 

i 

2.0* 

1.3b 

.44 

.06 

.08 

I 

I 

1* 

I 

l.Vb 

1.2b 

.40 

. 06 

. 08 

I 

[ 

21 

i 

1 .88 

1.18 

.37 

.06 

.07 

I 

l 

23 

i 

1.71 

1.11 

.3b 

.0b 

.07 

I 

1 

21 

i 

1 . b2 

.*8 

• JO 

.0b 

.06 

I 

1 

31 

1 

1.3b 

.88 

.27 

.04 

.0b 

I 

I 

Jb 

1 

1.23 

. 7* 

.24 

.04 

.05 

I 

I 

I 

I 

TABLE  C-44.  C-130H  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


A ikckaf T 


C130  H 


NORMAL  1 LTO 


AlMUbPHEKlC  CONDITIONS  WORST  CASE 
STABILITY  CATEGORY  b 
wlNU  SPELL)  ( ME  T EPS/ SECOND ) 1.00 

WIND  0 I PEC  T 1 ON  TAIlwINL) 

TEMPERaTOHE  (F)  36.00 

MIXING  OtPTn  (METERS)  lib. 00 


I 

I l 
1 

I ‘ 
I 1 
I 

1 

> 1 ST  ANCt  1 

F Hum  I 

RECEPTOR  CONCENT  HAT  ION  DATA 

1 

I 

I 

. T 

)l AKI  Ur  1 ~ " 

TAKE-OFF  1 
(KM)  I 

CO 

(MICH0GRAM5/C0. 
HC  NOX 

METER) 

PT 

Su2 

1 

I 

I 

l -- 

* 1 

I 

1 

1 

i 

b 

1 

1.21 

.41 

1.03 

.06 

.14 

1 

I 

o 

1 

1.14 

.87 

.68 

.07 

.12 

1 

I 

/ 

1 

1.10 

.6b 

.77 

.06 

.11 

1 

1 

6 

1 

1.0  7 

.63 

. 70 

.06 

.10 

I 

I 

V 

1 

i .0b 

.62 

• 64 

.05 

.10 

I 

I 

10 

I 

1.03 

. d 1 

.54 

.05 

.04 

I 

1 

1 1 

1 

1.00 

. 7* 

.55 

.05 

.0* 

I 

I 

13 

1 

.44 

. 7b 

.48 

.04 

.08 

1 

1 

lb 

1 

. H'y 

. 70 

.43 

.04 

.07 

I 

1 

1 7 

1 

• 63 

• 66 

.34 

.03 

.07 

I 

I 

14 

I 

. 7 7 

.62 

.36 

.03 

. 06 

I 

I 

21 

1 

. (<L 

. S6 

.33 

.03 

.06 

I 

I 

23 

l 

.68 

.54 

.30 

.03 

. 0b 

I 

1 

2 7 

1 

• 60 

.46 

.26 

.02 

.05 

1 

I 

31 

1 

• bt 

.43 

.23 

.02 

.04 

I 

I 

3b 

1 

.48 

.34 

.21 

.02 

.04 

1 

I 

I 

1 

. 

H 


TABLE  C-45 . C-135B  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AIRCwAfT  C Ubd  NORMAL  1 LlO 

A T MOSPMER  I C CONDITIONS  WORST  CASE 

STAalLITY  CATEGORY  b 
WIND  SPFEO  (MtTEHS/bECOND)  1.00 
WlNO  DIRECTION  T A 1 L W 1 Nl) 

TtMPERATURt  (F)  38.00 

MIXING  UtHTn  (METERS)  115.00 


I 

l UISTANCI 
I FROM 

l START  Ol 
I T AKE-OF 

I (KM) 

1 

E 1 

1 

RECEPTOk 

concentrat Ion  data 

1 

I 

1 

■I 

1 

1 

1 

1 

CO 

(MlCRuGRAMS/Cu. 
HC  NOX 

METER) 

PT 

S02 

1 

1 

I 

I 

I 

I 

5 

1 

6.0  3 

7.  A3 

1 • A A 

. 2A 

.20 

I 

1 

b 

1 

b.  77 

7.13 

1.22 

.21 

.16 

I 

l 

7 

I 

b.o  7 

7.0A 

1.07 

.18 

.16 

1 

I 

a 

1 

b.  70 

7.10 

. *6 

.16 

.15 

I 

I 

S i 

1 

b.  80 

7.2A 

.88 

.15 

.15 

1 

1 

10 

I 

b.*2 

7.  AO 

.81 

.13 

.1A 

1 

I 

1 1 

1 

b.01 

7.53 

.7b 

.12 

.13 

I 

I 

13 

I 

b.  06 

7.61 

.67 

.11 

.13 

I 

I 

lb 

1 

b.Vb 

7.  A* 

.60 

.10 

.12 

1 

I 

17 

1 

b.  7b 

7.2b 

. bA 

• OR 

.11 

I 

1 

1* 

1 

b.b2 

b.Rb 

.bO 

. 08 

.10 

I 

I 

21 

1 

5.2b 

o.b3 

. Ab 

.07 

.10 

I 

I 

23 

1 

b.00 

6.31 

.A3 

.07 

.or 

I 

[ 

2 7 

1 

A.b3 

b.  7 1 

.3  7 

.06 

.08 

I 

l 

31 

1 

A.  1 1 

b.  18 

.33 

.05 

.07 

I 

1 

3b 

1 

3.  7b 

A . 7 3 

.30 

.05 

.07 

1 

I 

I 

I 

73 


I 


TABU-:  0-46 . C-141  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AIRCRAFT  C 141  NORMAL  1 L TO 

ATMOSPHERIC  CONDITIONS  WORST  CASE 
STAB1LIT Y CATEGORY  b 

wlNU  SPEED  ( ML  TtRS/bECONO ) 1.00 

w 1 NO  DIRECT 1 ON  TAILWIND 

TEMPERATURE  ( F ) JO. 00 
MIXING  DEPTH  (METERS)  11B.00 


T 

i 01STANC 

I F Rom 

I START  01 
I T AXE -OF 

I (KM) 

I 

i I 

1 

» 1 .. 

RECEPTOR  CONCENTRATION  DATA 

I 

1 

I 

I 

F I 

1 

CO 

(MICROGRAMS/CO. 

hc  nox 

METER) 

PT 

502 

1 

1 

1 

i 

•"  l 

1 

[ 

I 

I 

I 

S 

1 

4.  HI 

3.  VO 

. 7b 

.Ob 

. 1 1 

1 

I 

b 

I 

4 . a 7 

3.b3 

. b4 

.05 

.10 

I 

I 

7 

i 

4.31 

3.51 

.55 

. 04 

.ov 

I 

I 

0 

1 

4 .do 

3.47 

• 4 V 

. 04 

.Ob 

I 

I 

V 

I 

4.2  7 

3.4V 

.45 

.03 

.0b 

I 

I 

10 

I 

4.30 

3.b2 

.41 

.03 

.Ob 

I 

I 

1 1 

I 

4.33 

3.54 

.30 

.03 

.07 

I 

I 

is 

i 

4.30 

3.5  2 

.34 

.03 

.0  7 

l 

1 

lb 

1 

4.  lb 

3.43 

.30 

.02 

.07 

I 

I 

1 1 

1 

4.0  2 

3.30 

.do 

.02 

* Ob 

1 

I 

IV 

1 

J .03 

3.15 

.25 

.02 

. Ob 

I 

I 

21 

1 

3.  b4 

d . VV 

.23 

.02 

.05 

I 

I 

23 

1 

3.4b 

2 • b 4 

.22 

.02 

.05 

I 

I 

27 

l 

3.  1 1 

2.5b 

. IV 

.01 

. Ob 

I 

1 

31 

1 

d.tid 

2.32 

. 1 7 

.01 

. 04 

I 

I 

3b 

1 

2.57 

2.11 

.15 

.01 

.04 

I 

I 1 I 


TABLE  C-47.  F-4C-D  WORST  CASE  DOWN FI ELD  CONCENTRATIONS 


4 1 PLPAKT  F 4 NOKMAL  1 LTO 

ATMOSPHERIC  CONDITIONS  WORST  CASE 
STAbILITY  CATEGORY  6 
WIND  SPEtD  (METEhS/SECONO)  1.00 
WIND  D I RECT I ON  TAILWIND 

TEMPERATURE  <F>  38.00 

MIXING  DLPTh  (METERS)  lib. 00 


1 1 1 


I 

I 

I 

I 

1 

D I STANCE 

F POM 

1 

1 

PECEPTOK 

CONCENTHAT ION  DATA 

1 

1 

•1 

I 

1 

take-off 

(KM) 

1 •* 
I 

1 

CO 

(MICmOGHaMS/CU. 
HC  NOX 

METER) 

PT 

S02 

1 * 
I 

I 

b 

1 “ " 
1 

1 

1.31 

.23 

• 34 

.Ob 

. 08 

" 1 

1 

1 

I 

b 

1 

1.1* 

.21 

• 2* 

.Ob 

.07 

1 

I 

7 

1 

1 . 12 

.21 

.2b 

.04 

.Ob 

I 

I 

H 

1 

1 .OB 

.20 

.23 

.04 

.Ob 

I 

I 

* 

I 

1.0b 

.20 

.21 

.04 

.Ob 

I 

I 

10 

1 

1.03 

.20 

.20 

.03 

.Ob 

1 

I 

1 1 

I 

1.04 

.20 

. 18 

.03 

.Ob 

1 

I 

13 

I 

1 .01 

.20 

.lb 

.03 

.04 

I 

I 

lb 

I 

.*7 

.1* 

.lb 

.03 

.04 

1 

I 

1 7 

1 

.*3 

. 18 

.13 

.02 

.04 

I 

I 

1* 

I 

.8b 

.17 

. 12 

.02 

.03 

I 

I 

21 

1 

.03 

.lb 

. 1 1 

.02 

.03 

I 

I 

23 

1 

• 7(3 

.lb 

.11 

.02 

.03 

1 

I 

27 

I 

. 70 

.14 

.0* 

.02 

.02 

I 

I 

31 

1 

• b3 

.13 

. Ob 

.02 

.02 

1 

I 

3b 

1 

• b7 

.11 

.07 

.01 

. 08 

1 

I 

1 

I 

TABLE  C-48.  F-4E  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AIRCRAFT  F 4 E NORMAL  1 L TO 

ATMOSPHERIC,  CONDITIONS  WORST  CASt 
STAOILITY  CATEGORY  b 
WINO  SPEED  < ME  TtRS/StCOND ) 1.00 

wlNU  DIRECTION  TAILWIND 

TEMPERATURt  (F)  JtJ.OO 
M I A 1 NO  DEPTH  (METtHS)  lls.00 


I 

I 

I 

I 

I 

I 

DISTANCE 

FROM 

1 

1 

I 

KECtPTOR 

CONCENTRATION  DATA 

1 

I 

1 

■I 

I 

I 

b 1 AH  1 Ur 

Take-off 

(KM) 

1 — ” 
1 

I 

CO 

(MICROGRAMS/CO. 
HC  NOX 

METER) 

PT 

SU2 

l " 
I 

I 

S 

- 1 "" 
1 

I 

. ** 

.17 

.4b 

.05 

• 0 * 

1 

I 

I 

b 

1 

.69 

. lb 

.41 

.Ob 

.07 

I 

I 

1 

I 

.63 

.lb 

• Jo 

.04 

.0b 

1 

I 

b 

1 

.60 

. lb 

.32 

.04 

.Ob 

1 

I 

9 

1 

. 76 

. lb 

.29 

.03 

.0b 

i 

I 

10 

I 

. lb 

.lb 

.27 

.03 

.0b 

1 

I 

1 1 

1 

. 7 S 

.lb 

.2b 

.03 

.06 

I 

I 

I 3 

1 

. 72 

.14 

.22 

.03 

.04 

I 

I 

is 

1 

.b9 

.14 

.20 

.02 

.04 

I 

1 

1 i 

1 

.bS 

.13 

. 16 

.02 

.04 

I 

I 

IS) 

1 

. b2 

.13 

.lb 

.02 

.03 

I 

I 

21 

1 

• 66 

. 12 

.lb 

.02 

.03 

1 

I 

23 

1 

.66 

. 1 1 

. 14 

.02 

.03 

I 

I 

27 

I 

.A* 

.10 

.12 

.01 

.03 

I 

I 

31 

1 

.44 

.OS) 

.11 

.01 

.02 

I 

I 

3S 

1 

. aO 

.08 

.10 

.01 

. 02 

I 

I 

1 

1 

J 

•I 


76 


TABLE  C-49.  F-5A  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AlRCRAH  F bA  NORMAL  1 LTU 

A T MoSphE K I C CONDITIONS  WORST  CASE 

STABILITY  CATEGORY  6 
WIND  SPFEU  (METEHS/SECOND)  I. 00 
WIND  DIRECTION  TAILwlNO 

TEMPtKATURt  <f)  08.00 

MIXING  OtPTfi  (METERS)  lib. 00 


I 

I UISTANCl 
I FROM 

I START  Ol 
I TAKE-OF 

I (KM) 

I 

i l 

I 

RECEPTOR  CONCENTRATION  DATA 

I 

I 

I 

•I 

I 

1 

F I 

l 

CO 

(MICROGKAMS/CO.  MtTER) 

HC  NOX  PT 

Su2 

I 

mm  1 ** 

1 

I 

I 

1 

I 

i 

2 • bb 

• 

.07 

0.00 

.04 

I 

I 

b 

1 

2.40 

.02 

. Ob 

0.00 

.03 

I 

I 

1 

1 

2.2b 

.00 

. Ob 

0.00 

.03 

1 

I 

H 

I 

2.1b 

.00 

.Ob 

0.00 

. 03 

1 

I 

9 

1 

2.08 

.29 

.04 

0.00 

.02 

I 

I 

10 

1 

2.00 

.29 

. 04 

0.00 

.02 

1 

I 

II 

1 

1 . 98 

.26 

. 04 

0.00 

.02 

1 

I 

I 3 

1 

1.8/ 

.27 

.00 

0.00 

. 02 

I 

I 

lb 

1 

1-/7 

.2b 

. 00 

0.00 

.02 

I 

1 

1 7 

I 

1 .bb 

.2b 

.00 

0.00 

.02 

I 

1 

19 

I 

1 .bb 

.20 

. Of! 

0.00 

.01 

I 

I 

21 

I 

1.46 

.22 

.02 

0.00 

.01 

1 

I 

20 

1 

1.07 

.21 

.02 

0.00 

.01 

1 

1 

2 7 

1 

1.22 

.16 

.02 

0.00 

.01 

I 

I 

01 

1 

1.10 

. 1 7 

.02 

0.00 

.01 

I 

1 

3b 

1 

.99 

.lb 

.02 

0.00 

.01 

I 

I 

1 

I 

i 

l 


77 


TABCE  C-50.  F-15  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AiRLKAt-T  F lb  NURMAL  1 LIU 

ATMOSPHERIC  CUNUITIUNS  WORST  CASE 
STAblLlTY  CATEGORY  d 
WIND  SPELL)  (METERS/StCOND)  1.00 
wlNL)  DIRECTION  TAILWIND 

TtMPtRATURE  (F)  38.00 

MIXING  UEPTrl  (MtTtRS)  lib. 00 


I 

I OI ST  ANCt 

I (-HUM 

1 S T AM  1 UK 

I take-okk 

I (KM) 

I 

1 

l 

RECEPTOR  CONCENTRATION  DATA 

1 

1 

I 

■I 

I 

1 
. T 

i 

i 

CO 

(MlCROGRAMS/Cu. 
HC  NOX 

METER) 

PT 

SU2 

1 

I 

i 

1 

I 

b 

i 

. 7 b 

. 1 1 

.31 

.01 

. 0 7 

I 

I 

to 

i 

. tod 

.10 

• 2 7 

.01 

.06 

I 

I 

7 

i 

. 64 

. OS' 

.24 

.01 

.Ob 

I 

I 

d 

i 

.b2 

. OS 

.22 

.01 

.Ob 

I 

1 

* 

i 

.toO 

. Od 

.20 

.01 

.Ob 

1 

I 

10 

i 

.bO 

.08 

. iSi 

.01 

. Ob 

I 

I 

1 1 

i 

• by 

.08 

. Id 

.01 

.04 

1 

I 

1 3 

i 

. b7 

. 08 

. 1 7 

.01 

.04 

I 

I 

is 

i 

.08 

. lb 

.01 

.04 

1 

I 

1 7 

i 

• b2 

.07 

.14 

.01 

.04 

1 

1 

IV 

i 

.bO 

.07 

.13 

.01 

.03 

I 

I 

21 

i 

.4/ 

. Ob 

.12 

.00 

.03 

I 

I 

23 

i 

• A A 

. Ob 

. 1 1 

.00 

.03 

1 

1 

2 7 

i 

.40 

. Ob 

. 1 0 

.00 

.03 

I 

1 

31 

i 

. 3b 

.Ob 

. Os) 

.00 

.02 

I 

I 

3b 

i 

.33 

.04 

. Od 

.00 

.02 

1 

I 

i 

1 

78 


TABUS  C-51 . F-16  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AlRCWAET  E - 1 6 NORMAL  1 L 10 

ATMOSPHERIC  CONOITIONS  WORST  CASE 
STAbILlTY  CATEGORY  b 
•UNO  SPEED  (METERS/StCOND)  1.00 
wlNU  DIRECTION  TAiLwlND 

TEMPERATURE  (E)  3b. 00 

MIXING  DEPTn  (METEkS)  115.00 


I 

I 

I 

I 

I 

I 

DISTANCE 

PROP 

c t a li  t r .r 

1 

I 

1 

RECEPTOR 

CONCENTRATION  DATA 

1 

I 

I 

j f n n v r 

take-oee 

(KM) 

1 — * 
I 

I 

CO 

(MICROGRAMS/CU. 
HC  NOX 

METER) 

PT 

Su2 

" 1 
I 
I 

1 " 
I 

I 

5 

"l"* 

i 

i 

.^4 

.03 

.2b 

.00 

.02 

• 1 
I 
I 

I 

b 

i 

.21 

.03 

.23 

.00 

.02 

I 

I 

7 

i 

.21 

.03 

.20 

.00 

.02 

I 

I 

6 

l 

.22 

.03 

. lb 

.00 

.02 

I 

1 

* 

i 

. 24 

.03 

.17 

.00 

.02 

I 

I 

10 

i 

.26 

.04 

.lb 

.00 

.02 

I 

1 

1 1 

1 

.29 

.04 

.15 

.00 

.02 

I 

I 

13 

I 

.32 

.04 

.14 

.00 

.02 

I 

I 

15 

i 

• 

. 05 

.13 

.00 

.02 

I 

I 

1 7 

i 

• 

.05 

.12 

.00 

.02 

I 

I 

19 

I 

• 

.05 

.12 

.00 

.02 

I 

I 

21 

l 

.33 

.04 

.11 

.00 

.02 

I 

I 

25 

l 

.32 

.04 

.10 

.00 

.02 

I 

I 

2/ 

I 

.30 

.04 

• 09 

.00 

.01 

I 

I 

31 

1 

.27 

. 04 

.Ob 

.00 

.01 

I 

I 

35 

l 

.25 

.03 

.0/ 

.00 

.01 

I 

I 

l 

I 

TABLE  C-52.  F-100  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AIRCRAFT  F 100  NORMAL  1 L T 0 

ATMoSHHtHHC  CONDITIONS  WORST  CASE 
STAblLlTY  CATEbOHY  b 
WIND  SPEED  ( Mt  T tRS/ SECOND ) 1.00 

* I NO  DIRECTION  TAILWIND 

TtMFtRATURt  (F)  30.00 

MlAlNG  DEPTH  (METEHS)  lib. 00 


I 

I DiSTANCI 
I FROM 

I SIARf  Ol 
I T AKE-OF 1 
1 (KM) 

I 

t I 

I 

p I ... 

RECEPTOR  CONCENTRATION  DATA 

1 

I 

1 

■1 

1 

I 

F 1 

1 

CO 

(MICROGRAMS/LO. 
HC  NOX 

METER) 

PT 

SU2 

* I 

1 

1 

I 

I 

b 

1 

2.  12 

l .by 

.27 

.02 

.00 

1 

I 

b 

i 

2.01 

1 .b4 

.23 

.02 

.0  7 

I 

1 

7 

1 

1 .yb 

1 .bi 

.20 

.02 

. Ob 

1 

I 

0 

1 

l .y  l 

1 .4y 

.10 

.02 

.Ob 

1 

I 

y 

I 

1 . oB 

1.4F 

. 1 7 

.02 

.Ob 

I 

I 

10 

1 

1 .ob 

1.4b 

. lb 

.01 

.Ob 

1 

I 

1 1 

I 

1.02 

1 . 4H 

.lb 

.01 

.Ob 

I 

I 

13 

1 

1 . 7J 

1.30 

.13 

.01 

.04 

I 

I 

lb 

I 

1 • t)  J 

1.30 

.12 

.01 

. 04 

I 

I 

1 7 

1 

1 • b3 

1.22 

. 1 1 

.01 

.04 

1 

1 

iy 

I 

1 .4  3 

1 .lb 

.10 

.01 

.03 

1 

I 

21 

1 

1 . 3<* 

1.00 

.oy 

.0  1 

.03 

I 

I 

23 

I 

1.2b 

1.01 

• ov 

.01 

.03 

I 

I 

2/ 

1 

1.12 

.yo 

.00 

.01 

.03 

I 

I 

31 

1 

1.00 

.01 

.07 

.01 

.02 

I 

1 

3b 

1 

.yi 

.73 

. Ob 

.01 

.02 

I 

I 

1 

1 

TABLE  C-53.  F-101  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


A I RCRAF  T F 101  NORMAL  1 LIO 

ATMOSPHERIC  CONDITIONS  WORST  CASE 
STABILITY  CATEGORY  6 
WIND  SPEED  (METERS/SECONO)  1.00 
m 1 NO  DIRECTION  TAILWIND 

TEMPERATURE  (F)  3d.  00 

MIXING  DEPTH  (METERS)  lib. 00 


I 

I 

I 

I 

I 

I 

I- 

I 

I 

DISTANCE 

FROM 

v r a u r i ic 

I 

1 

I 

1 — - 

RECEPTOR 

CONCENTRATION  DATA 

1 

I 

1 

TAKE-OFF 

(KM) 

I 

1 
• r 

CO 

(MICROGRAMS/CU. 
HC  NOX 

METER) 

PT 

S Od 

1 

1 

1 

b 

1 

l 

l 

1 • oh 

1.1b 

. 54 

. Ob 

. 1 0 

■ 1 
I 
1 

1 

6 

i 

l.bl 

1.07 

• 46 

.0  7 

.O') 

1 

I 

7 

l 

1.43 

l.Od 

.41 

. 06 

. Ob 

1 

1 

« 

i 

1.3d 

1.01 

.37 

.06 

.07 

1 

1 

>) 

i 

1.37 

1.01 

.33 

• Ob 

.0  7 

1 

I 

10 

i 

1.3b 

1.01 

.31 

.Ob 

.Ob 

1 

1 

i 1 

i 

1.3b 

l.Od 

. 20 

.04 

.06 

1 

I 

13 

i 

1.3d 

1.01 

• db 

.04 

.Od 

1 

1 

lb 

l 

1 .27 

• S)b 

.22 

.03 

.Ob 

1 

I 

1 7 

i 

l.dl 

.94 

.dO 

.03 

.04 

1 

I 

IS) 

i 

1.1b 

. dS) 

. lb 

.03 

.04 

1 

I 

21 

i 

1 . O') 

.ad 

. 1 7 

.03 

.04 

I 

I 

23 

i 

1.03 

.do 

.lb 

.0  d 

.03 

1 

I 

27 

i 

.*3 

. 72 

.1* 

.02 

.03 

1 

I 

31 

i 

• 6J 

.66 

.Id 

.Od 

.03 

1 

I 

3b 

i 

. 7 o 

.60 

. 1 1 

.02 

.Od 

I 

I 

i 

1 

TABLE  C-54 . F-102  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AlHCHAT  T 


A TMUSPHEKiC  CONDITIONS  WOWS 
STAdlLITY  CATEGORY  b 
WIND  SPEED  (METEHS/SECOND) 
"INU  DIRECT  1 ON  TAILwInu 

lEHFLKATUKt.  <f)  3b. 00 

MIXING  DERlrt  (METERS)  lib. 00 


NOHMAt.  1 
WORST  CASE 


i I 

1 DISTANCE  1 

I RUM  i 

i >.iAur  i >(■  i 

RECERTOH  COnCEN TH A T I ON  DATA 

I 

1 

1 

I TAKE-OFF  I 
l (KM)  I 

CO 

(MICHOORAMS/CU. 
HC  NOX 

METER) 

RT 

Su2 

1 

1 

1 

1 

I 

I 

I 

l 

S 

1 

• bl 

.ST 

.2  7 

.04 

.05 

I 

I 

b 

1 

. / A 

.5b 

.23 

.04 

.04 

1 

1 

1 

i 

. /U 

.Si 

.2u 

.03 

.04 

I 

L 

b 

I 

.bV 

.SO 

.lb 

.03 

.03 

1 

I 

V 

1 

.bb 

.Si 

. lb 

.03 

.03 

I 

I 

10 

1 

. bb 

.52 

.15 

.02 

.03 

I 

I 

11 

1 

.6V 

.52 

.14 

.02 

.03 

I 

I 

13 

I 

. bb 

.52 

. 12 

.02 

.03 

I 

1 

IS 

1 

.bb 

.51 

.11 

.02 

.02 

I 

I 

1 7 

1 

• bi 

.4V 

.10 

.02 

.02 

1 

I 

lv 

I 

• b 1 

.47 

• 0 V 

.01 

.02 

I 

I 

21 

1 

.sb 

.45 

. Ob 

.01 

.02 

1 

L 

23 

i 

• bb 

.43 

.Ob 

.01 

.02 

I 

I 

2/ 

I 

» H V 

. 3V 

.07 

.01 

.02 

1 

I 

31 

1 

. “Bt 

.35 

. 0b 

.01 

.01 

I 

I 

3S 

1 

.Hi 

. 32 

.OS 

.01 

.01 

1 

I 

1 

I 

82 


TABLE  C-55.  F-104C  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AIRCRAFT  F 104A  NORMAL  I LTO 

ATMOSPHERIC  CONOITIONS  WORST  CASE 
STABILITY  CATEGORY  6 
WIND  SPEED  (METERS/StCONO)  1.00 
WINO  DIRECTION  TAILWIND 

TEMHtRATURE  (F)  36.00 

MIXING  DEPTH  (METERS)  lib. 00 


1 

I 

I 

I 

I 

I 

distance 

FROM 

t T ALt  1 I1C 

1 

I 

I 

I — - 

RECEPTOK 

CONCENTRATION  DATA 

1 

I 

I 

J 1 An  1 L/ » 

TAKE-OFF 

(KM) 

I 

i 

.1  .. 

CO 

(MICROGHAMS/CO. 
HC  NOX 

METER) 

PT 

SU2 

* 1 
I 
I 

I 

I 

b 

1 

I 

2.0b 

.42 

• 2 J 

.04 

.07 

" 1 
1 
I 

I 

6 

I 

2.00 

.40 

.21 

.04 

.06 

1 

I 

7 

1 

1.96 

.40 

.19 

.03 

.06 

I 

I 

6 

1 

1.92 

.39 

.lb 

.03 

.0b 

1 

I 

* 

1 

1.90 

.39 

.11 

.03 

.0b 

1 

I 

10 

I 

1 m til 

.38 

.16 

.03 

.0b 

I 

I 

1 1 

i 

1 .b3 

.36 

.lb 

.03 

.0b 

I 

I 

1 J 

I 

1.7* 

.36 

.14 

.03 

.04 

I 

1 

lb 

1 

1.64 

.34 

.12 

.02 

.04 

I 

I 

1 t 

i 

1.S3 

.32 

.11 

.02 

.04 

I 

I 

1* 

1 

1.44 

.30 

.11 

.02 

.03 

I 

I 

21 

1 

1.34 

.2b 

.10 

.02 

.03 

1 

I 

21 

1 

1.26 

.26 

.09 

.02 

.03 

I 

I 

21 

I 

1.12 

.23 

. 0b 

.02 

.03 

I 

I 

31 

1 

1.00 

.21 

.01 

.01 

.02 

I 

1 

3b 

1 

.91 

.19 

. 06 

.01 

.02 

I 

I 

1 

I 

TABLE  C-56.  F-104C  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AIkCKaFT  F104S  NORMAL  i LlO 

ATM03PHER1C  CONDITIONS  WORST  CASt 
STABILITY  CATtbOkf  6 
w I NO  SPEtU  (METLkS/SLCOND)  1.00 
wind  u i wtc l i on  tailwind 

TLMPtwATUkt  <F)  3b. 00 

MIXING  OtPTk  (METtKS)  115.00 


I I 

I DISTANLt  1 

1 FHOM  1 

i >sU>j[  m-  t — . 

RtCEPTOk  CONCENTkATlON  OATA 

I 

I 

I 

1 Take -OFF  I 

I (KM)  1 

CO 

( M I CkOGk AMS/CO.  METER) 

HC  NOX  PT 

S02 

1 

I 

1 

i 

I 

1 

I 

I 

r> 

1 

1 .2/ 

.2b 

. 2 V 

.03 

. Ob 

1 

1 

b 

1 

1.21 

.25 

.2b 

.03 

.0b 

1 

I 

/ 

1 

1.1b 

.25 

.23 

.03 

.05 

1 

l 

ti 

1 

1.15 

.21 

.02 

.05 

I 

I 

V 

I 

1.13 

.24 

.20 

.02 

.05 

I 

I 

10 

i 

1.11 

.24 

.lb 

.02 

.04 

1 

I 

1 1 

I 

1.0b 

.23 

.17 

.02 

.0* 

I 

1 

1 J 

I 

1.03 

.22 

.lb 

.02 

.04 

1 

I 

15 

1 

. Vb 

.21 

.14 

.02 

.04 

I 

I 

1 t 

I 

.VO 

.IV 

.13 

.01 

.03 

I 

1 

IV 

I 

.bA 

.lb 

.12 

.01 

.03 

1 

I 

21 

1 

. (H 

.17 

.11 

.01 

.03 

I 

I 

23 

1 

. 7 4 

.lb 

. 1 0 

.01 

.03 

I 

I 

2/ 

1 

. bb 

. 14 

.OV 

.01 

.02 

i 

I 

31 

i 

. 5 V 

.13 

.Ob 

.01 

.02 

I 

I 

35 

1 

.53 

.12 

.07 

.01 

.02 

I 

1 

1 

I 

84 


TABLE  C-57.  F- 105  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AlHCwAfT  F 105  NORMAL  1 LTU 

A T MOSPhER  I C CUNO  IT! UNb  wORbT  CASE 
STABILITY  CATEGORY  6 
M I NO  SPEED  (METERS /SECOND)  1.00 

w 1 NO  DIRECT  ION  TAILwINl) 

TEMPERATURE  ( F ) jb . 0 0 

MIXING  DEPTH  (METERS)  US. 00 


I 

I 

1 

I 

I 

I 

distance 

FROM 

l 

1 

1 

RECEPTOR 

CONCENTRATION  DATA 

1 

I 

I 

•I 

1 

I 

3 1 AH  1 U*1 

TAKE-OFF 

(KM) 

1 

I 

1 

CO 

(MICROGHAMS/CU. 
HC  NOX 

METER) 

PT 

S02 

I 

I 

I 

b 

■ 1 — ■ 
1 

1 

2.0  7 

1.24 

. 4b 

.06 

.07 

1 

I 

I 

I 

b 

1 

l.yy 

1.20 

.39 

.05 

,0b 

I 

I 

7 

1 

1.94 

1.17 

.3b 

.04 

.06 

I 

I 

b 

1 

1.92 

1.16 

.32 

.04 

.05 

I 

1 

9 

I 

1.90 

1.1b 

.29 

.04 

.05 

I 

I 

10 

1 

1 • b 7 

1.14 

.27 

.03 

.05 

I 

I 

11 

I 

1 .bb 

1.12 

.2b 

.03 

.05 

I 

I 

lb 

1 

1.77 

1.07 

,23 

.03 

.04 

1 

I 

lb 

I 

1 .bb 

1.02 

.20 

.02 

.04 

I 

I 

1 / 

1 

1 .bb 

.96 

. lb 

.02 

.04 

I 

I 

19 

1 

1.4b 

.90 

.17 

.02 

.03 

1 

I 

^ i 

1 

1 . b9 

.bb 

. lb 

.02 

.03 

I 

I 

2b 

1 

1 . b 1 

. 79 

.lb 

.02 

.03 

I 

I 

2 7 

1 

1.16 

.71 

.13 

.02 

.03 

I 

I 

31 

I 

1 .04 

• 64 

. 1 1 

.01 

.02 

1 

I 

3*5 

I 

.9b 

.56 

. 10 

.01 

.02 

I 

I 

I 

I 

J 

I 

I 

i 


85 


TABLE  C-58 . F- 105  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AIRCRAET  F 106  NORMAL  1 LTD 

ATMOSPmERIC  CONDITIONS  WORST  CASE 
STABILITY  C A T EGOR  Y 6 

WIND  SPEED  (METEKS/StCONO)  1.00 
WIND  DIRECTION  TaILwINU 

TtMPERATUWt  (F>  36.00 

M1AING  DEPTn  (METtKS)  lib. 00 


I I I 


I 

I 

I 

I 

I 

I- 

I 

I 

distance 

E ROM 

CTlul  nC 

1 

1 

RECEPTOR 

CONCENTRATION  DATA 

I 

1 

J 1 R ■'  » V f 

take-off 

(KM) 

1 

1 

T .. 

CO 

(MlCRObHAMS/CU. 
rtC  nox 

METER) 

PT 

S02 

I 

I 

1 

s 

1 

1 

X 

l.Ai 

1.00 

.53 

.04 

.09 

X 

1 

I 

1 

6 

1 

1.2V 

.92 

• AS 

.04 

.06 

1 

I 

7 

1 

1 .22 

.69 

• AO 

.03 

.07 

I 

I 

a 

1 

1.20 

. bB 

.3b 

.03 

.0b 

I 

1 

9 

1 

1.19 

.69 

.32 

.03 

.0b 

I 

I 

10 

1 

1 .19 

.90 

.29 

.02 

.05 

1 

I 

1 1 

1 

1.19 

.91 

.27 

.02 

.05 

I 

I 

13 

1 

1.1b 

.92 

. 2h 

.02 

.04 

I 

I 

IS 

1 

1 . lb 

.90 

.21 

.02 

.04 

I 

I 

1 7 

1 

1.10 

.67 

.19 

.02 

.04 

1 

I 

19 

I 

1 .OS 

.63 

. lb 

.02 

.03 

I 

I 

21 

1 

1 .00 

. 79 

.lb 

.01 

.03 

1 

I 

23 

1 

.9b 

. 7b 

.is 

.01 

.03 

1 

I 

27 

1 

.66 

.66 

.13 

.01 

.03 

I 

I 

31 

1 

. 76 

.62 

. 12 

.01 

.02 

I 

I 

3b 

1 

. t 1 

• bb 

.11 

.01 

.02 

I 

I 

1 

.1 

J 


H 


TABLE  C-59.  F-lllA  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AIRCWAF  T 


ATMOSPHERIC  CONDITIONS  WOKS 

stability  category  6 
wind  SPEED  (METERS/SECOND) 
WIND  DIRECTION  TAILwlNO 

TEMPERATuRt  IF)  38.00 
MIXING  DEPTH  (METERS)  115.00 


NORMAL  1 LfO 
WORST  CASE 


I 1 

I DISTANCE  1 
1 FROM  I 
I START  OF  I- 
I TAKE-OFF  1 
I (KM)  1 

I 1- 

I I 


RECEPTOR  CONCENTRATION  DATA 


(MICROGRAMS/CU. 

METER) 

■ i 

I 

HC 

NOX 

PT 

S02 

I 

,80 

2.10 

. 79 

.12 

.11 

■ 1 
I 
I 

. 63 

2.01 

.07 

.10 

.09 

I 

,SA 

1.9b 

. 59 

.Od 

.09 

I 

, Ab 

1.9a 

• bb 

.07 

. Od 

I 

iAj 

1.92 

.Ad 

.07 

.07 

I 

, JR 

1.90 

• A 4 

.Ob 

.07 

I 

,35 

1 .bd 

.41 

.Ob 

.07 

I 

,2a 

l.bl 

.3b 

.OS 

.Ob 

I 

,12 

1.72 

.32 

.04 

.Ob 

I 

, 99 

1 .b2 

.29 

.OA 

.05 

1 

, b 7 

1 .b2 

.27 

.03 

.Ob 

I 

, 7o 

1.A3 

.24 

.03 

.OA 

I 

, 6t> 

1.3b 

.23 

.03 

.OA 

1 

,A7 

1.20 

.20 

.02 

.OA 

I 

,32 

1 . 08 

.Id 

.02 

. 03 

I 

,19 

• 9d 

. lb 

.02 

.03 

I 

TABLE  C-60.  F-lllD  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AlHCRAfT  F'lllD  NORMAL  1 LlU 

ATMOSPHERIC  CONDITIONS  WORST  CASt 
STABILITY  CATEGORY  b 
WIND  SHELL)  ( METtRS/SECOND  ) 1.00 

WIND  l)  I PEC  T 1 ON  T AlLWlNU 

TEMPtRATURt  (F)  id. 00 
MIXING  DtPTn  (MtTERS)  lib. 00 


I 

I 

I 

I 

I 

I 

T 

DISTANCE 

FROM 

START  OF 

take-off 

(KM) 

1 

I 

1 

I .. 

RECEPTOR 

concentration  data 

I 

I 

I 

1 

1 

1 

1 

1 

CO 

(MICKOGRAMS/CU. 
HC  NOX 

METER) 

PT 

S02 

1 * 

1 

1 

1 

I 

I 

b 

I 

2.10 

. /I 

1.17 

.02 

.14 

I 

I 

b 

1 

1 .va 

.00 

1.00 

.02 

.12 

I 

I 

7 

I 

l.Ri 

.07 

.OR 

.01 

.11 

I 

I 

B 

1 

1 . Ob 

• 6b 

.00 

.01 

.10 

1 

I 

R 

1 

1.03 

• Ob 

. 73 

.01 

.OR 

i 

I 

10 

1 

1 .BO 

• Ob 

.07 

.01 

.OR 

1 

I 

1 1 

I 

1 . 7b 

.04 

.00 

.01 

.OU 

1 

I 

13 

1 

1 .00 

.02 

.bb 

.01 

. OB 

I 

I 

lb 

1 

l.bR 

• SR 

• 4 R 

.01 

.07 

I 

I 

17 

1 

1 .4R 

.Sb 

.44 

.01 

.Ob 

I 

1 

1R 

1 

1.40 

• b2 

.<♦0 

.01 

.Ob 

I 

1 

21 

1 

1.32 

• 4R 

.37 

.01 

.Ob 

I 

I 

23 

1 

1 .2* 

• 46 

• 34 

.01 

.Ob 

1 

I 

27 

1 

1.10 

.41 

.30 

.00 

.04 

I 

I 

31 

1 

• RR 

.37 

.2b 

.00 

.04 

I 

I 

3b 

1 

• OR 

.33 

.23 

.00 

.03 

I 

I 

l 

I 

r 


TABLE  C-61.  F-lllF  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AIRCRAFT  F111F  NORMAL  1 LIU 

ATMOSPHERIC  CONDITIONS  *ORST  CASE 
S T AbIL I T Y CATEGORY  b 

m I NO  SPEED  (METERS/StCONOl  1.00 
WINU  DIRECT  ION  TAILWIND 

TEMPERATURE  (F)  38.00 

MIXING  DEPTH  (METERS)  lib. 00 


1 

I 

1 

I 

I 

I 

OiSTANCt 

FROM 

I 

I 

I 

receptor 

CONCENTRATION  DATA 

1 

1 

I 

■I 

I 

I 

■I 

I 

I 

j 1 Wn l Ur 

TAKE-OFF 

(KM) 

i — " 
1 

1 

CO 

(MICHOGRAMS/CU. 
HC  NOX 

METER) 

PT 

S02 

I 

I 

b 

W i mmm 

I 

1 

2,  14 

.73 

1.17 

.02 

.14 

I 

b 

1 

2.01 

.6y 

1.01 

.02 

.12 

I 

I 

7 

I 

1 ,V3 

.88 

.by 

.01 

.11 

I 

I 

b 

1 

1 .88 

.67 

.80 

.01 

. 10 

I 

I 

V 

I 

1 .84 

. bb 

. 73 

.01 

.oy 

1 

I 

10 

I 

1.81 

• 6b 

• b7 

.01 

.oy 

I 

I 

11 

1 

1.78 

• bb 

.tt 

.01 

. 08 

I 

I 

li 

I 

1 .by 

.62 

.bb 

.01 

.08 

I 

I 

lb 

I 

l.bO 

.by 

.4y 

.01 

.07 

I 

I 

1 7 

1 

l.bO 

.bb 

.44 

.01 

.06 

I 

I 

1R 

l 

1.41 

. b2 

.40 

.01 

.06 

1 

I 

21 

I 

1.32 

.4y 

.37 

.01 

• 0b 

I 

I 

23 

I 

1.24 

.46 

• 34 

.01 

.0b 

I 

I 

27 

1 

1.10 

.41 

.30 

.00 

. 04 

1 

I 

31 

I 

.yy 

.37 

.27 

.00 

.04 

I 

I 

3b 

I 

.8* 

• 34 

.23 

.00 

.03 

I 

I 

1 

I 

TABLE  C-62.  KC-135A  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AIRCKAE  f KC  1 3b A NORMAL  1 LlO 

ATMuSPHEhIC  CONDITION^  **ORS7  CASE 
STABILITY  CaTEUORY  b 
w I NO  SPEED  (METERS/SECONU)  1.00 
winu  direction  tailwind 

TEMPERATURE  ( F ) 38.00 

MlXlNb  DEPTH  (METERS)  118.00 


I 

i distance 

I E RUM 

I SlAWf  uE 

1 TanE -OFF 

I (KM) 

T _ __ 

I 

1 

I 

I — 
1 

1 

RECEPTOR  CONCENTRATION  DATA 

(MlCRObRAMS/Cu.  METER) 

CO  HC  NOX  PT 

S08 

I 

1 

I 

■I 

I 

I 

i * “ 

I 

1 

1 

I 

I 

8 

1 

b.  8b 

7 . 08 

.88 

. 06 

. la 

I 

1 

b 

1 

8.08 

b . A 8 

. Id. 

.08 

.lb 

I 

I 

7 

I 

7 • *+8 

b.  00 

.63 

.OA 

.18 

I 

I 

a 

1 

7.  18 

8.7  1 

.87 

,0A 

. iA 

1 

I 

9 

1 

b . 8 7 

8.8  8 

.88 

.03 

.13 

I 

I 

10 

I 

b.  b 1 

8.3b 

.49 

.03 

.18 

I 

I 

1 1 

1 

b.  80 

8.83 

• 4b 

.03 

.18 

T 

1 

13 

i 

b.  lb 

a.  9b 

• A 1 

. 03 

. 1 1 

I 

I 

18 

l 

8 . O 1 

A.b9 

. 38 

.08 

.10 

I 

I 

1 7 

1 

b • 4 l 

A .A  1 

.38 

.08 

. 10 

I 

I 

19 

1 

8 , 1 A 

A . 1 8 

.38 

.08 

.09 

I 

1 

81 

1 

A . «A 

3.91 

.30 

. 08 

.09 

I 

1 

83 

1 

A . 8b 

3.68 

.86 

.08 

. 08 

I 

I 

21 

1 

A . 0 7 

3.89 

• ^4 

.08 

.07 

I 

1 

31 

1 

3 • b 7 

8.9b 

.88 

.01 

.06 

I 

I 

38 

1 

3.33 

8 • b9 

.80 

.01 

. 06 

I 

1 

1 

I 

. 


90 


TAB1.E  C-63.  0-1  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AIRCRAFT  0 l 


NUNMAL  1 LTD 


ATMUSPHEHIC  CONDITION;,  *ORsT  CASE 
STABILITY  CATEGORY  b 
WIND  SPttD  (MtTEPS/ SECOND)  1.00 

wind  direction  tailwind 

ftMBtWATuRt  <K)  3tt.OO 
.'<IX1N0  DtP  I n (METtPb)  1IS.  00 


I 1 

] distance  i 

i r ROM  i 

i siARr  ot  i- 
I TaKE-OEF  I 
I (KM ) I 


HtCEPTOH  CONCENTRATION  OaTa 


(MICROGRAMS/CO. 
HC  NOX 


METER) 

PT 


b 

I 

.bS) 

. Ob 

.00 

.0  2 

0.00 

I 

o 

1 

.bS 

. 04 

.00 

.02 

0.00 

I 

7 

I 

• b J 

. 04 

.00 

• 02 

0.00 

I 

t> 

I 

. b 

. 04 

.00 

.02 

C.00 

I 

R 

I 

.04 

.00 

.02 

0.00 

1 

10 

I 

.41 

.04 

.00 

.02 

0.00 

I 

1 1 

1 

. 3S) 

.04 

.00 

.02 

0.00 

I 

13 

1 

. 3b 

. 04 

.00 

.02 

0.00 

I 

lb 

I 

.32 

.03 

. 00 

.01 

0.00 

1 

17 

1 

.30 

.03 

.00 

.01 

0.00 

1 

IS) 

I 

.2  7 

.03 

.00 

.01 

0.0  0 

1 

? 1 

I 

.2b 

.03 

.00 

.01 

0.00 

I 

23 

I 

.24 

.03 

.00 

.01 

0.00 

i 

27 

1 

.21 

.03 

.00 

.01 

0.00 

I 

31 

I 

.IS) 

.02 

.00 

.01 

0.00 

I 

3b 

1 

.17 

.02 

.00 

.0  1 

0.00 

I 

I 

1 

TABLE  C-64.  0-2  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AIRCRAFT  0 2 NORMAL  1 LT  0 

ATMOSPHERIC  CONDITIONS  WORST  CASE 
STABILITY  CATtGORY  b 
WINU  SPEtD  (METERS/SECONO)  1.00 
wlNO  DIRECTION  TaILwInD 

TEMPERATURE  (F)  30.00 

MIXING  DEPTH  (MEIERS)  115.00 


: ' 


I 

I 

I 

I 

1 

I 

1 • 

OlSTANCt 
FROM 
START  OF 
TAKt-OFF 
(KM) 

1 

1 

1 

i — . 

RECEPTOR 

CONCENTRATION  Data 

I 

1 

I 

I 

I 

m 1 •• 

CO 

(MICHOGRAMS/CU. 
HC  NOX 

METER) 

PT 

I 

S02  I 

i 

I 

1 

I 

I 

S 

1 

1.42 

.14 

.01 

.07 

.00  I 

I 

S 

i 

1.24 

.12 

.00 

• Ob 

.00  I 

I 

7 

1 

1.13 

.11 

.00 

.06 

.00  I 

I 

a 

1 

.11 

.00 

.Ob 

.00  I 

I 

v 

1 

1.03 

.11 

.00 

.05 

.00  1 

I 

10 

I 

1.01 

.11 

.00 

.05 

.00  I 

I 

11 

I 

. V9 

.12 

.00 

.05 

• 00  I 

1 

10 

1 

.96 

.12 

.00 

.05 

.00  I 

I 

is 

I 

• *2 

.12 

.00 

.05 

.00  I 

I 

1/ 

1 

• Ob 

.11 

.00 

• 05 

.00  I 

I 

lv 

I 

.04 

.11 

.00 

• 05 

.00  I 

I 

21 

1 

• 79 

.11 

• 00 

• 05 

.00  I 

I 

23 

I 

.7b 

.10 

.00 

.04 

.00  1 

I 

27 

I 

• 60 

.09 

.00 

• 04 

0.00  I 

1 

31 

I 

• bi 

.00 

.00 

• 04 

0.00  I 

I 

3b 

I 

• bb 

• Ob 

.00 

• 03 

0.00  I 

I 

l 

I 

TABLE  C-65.  OV-IO  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AIRCRAFT  OVlO 


ATMOSPHERIC  CONDI T IONS 
STABILITY  CATEGORY  b 
WIND  SPEED  (METERS/SECUND) 
WIND  DIRECTION  TAILwlND 

TEMPERATURE  (F>  36.00 

MIXING  DEPTrl  (METERS)  llb.UO 


NORMAL  1 LTD 
WORST  CASE 


I. 00 


I 

I 

I 

I 

I 

I 

DISTANCE 
FROM 
STAR  f OF 

take-off 

(KM) 

1 

1 

1 

f •• 

HECEPTOR 

CONCENTRATION  OATA 

■ M 

1 

1 

I 

i 

1 

I 

CO 

(MICROGRAMS/CO. 
HC  NOX 

METER) 

PT 

S02 

I 

I 

1 

I 

1 

I 

I 

b 

1 

.17 

• 04 

• 1 1 

• 01 

.01 

I 

I 

b 

1 

.lb 

.04 

.09 

.01 

.01 

I 

1 t 

7 

1 

• 14 

.04 

• Ob 

.01 

.01 

I 

I 

B 

1 

.13 

• 04 

• OB 

.01 

.01 

I 

I 

9 

1 

• 13 

.04 

.07 

• 00 

.01 

I 

I 

10 

1 

.13 

.04 

.07 

• 00 

.01 

I 

I 

11 

1 

.13 

.04 

.07 

.00 

.01 

I 

13 

1 

.14 

.04 

.0/ 

.00 

.01 

I 

lb 

1 

• 1 3 

.04 

• Ob 

• 00 

.01 

I 

I 

17 

1 

.13 

.04 

• 06 

.00 

.01 

I 

I 

19 

1 

• 12 

.04 

.06 

• 00 

.01 

I 

I 

21 

1 

.12 

.03 

.Ob 

.00 

.01 

I 

23 

1 

.11 

.03 

.Ob 

• 00 

.01 

I 

i 1 

27 

1 

• 10 

.03 

.04 

• 00 

.01 

I 

I 

31 

1 

.0* 

.03 

• 0* 

.00 

• 01 

I 

1 s 

3b 

1 

.0* 

.03 

• 0* 

• 00 

• 00 

I 

I. 

1 

I 

I 


1 

rj 

TABLE  C-66.  T-33  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


A1HCKAM  T 33  NOHMAL  1 LTO 

ATMOSPHERIC  CONDITIONS  WORST  CASE. 
STAblLITY  CATEGORY  b 
WIND  SPEED  (METERS/SECOND)  1.00 
wINO  DIRECT  ION  TAILWIND 

TEMPERATURE  (F>  38.00 

MlXINO  DEPTH  (METEMS)  lib. 00 
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TABLE  C-67.  T-37  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AIRCRAFT  T 37  NOR 

ATMOSPHERIC  CONOl T IONS  WOWS 

STABILITY  CATEGORY  6 
* I NO  SPE ED  (METEWS/SECONO) 
WIND  DIRECTION  TAILWIND 

TEMPERATURE  (F)  JB.OU 
MIXING  DEPTH  (METERS)  lib. 00 


NORMAL  1 
WORST  CASE 


TABLE  C-68.  T-38  WORST  CASE  DOWNFIELD  CONCENTRATIONS 


AIHCRAFT  T 3b  NORMAL  1 LTO 

ATMOSPHERIC  CONDITIONS  WORST  CASE 
STAG  ILITY  CATEGORY  6 
wINU  SPEtU  (METERS/SECOND)  1.00 
WIND  DIRECTION  TAlLwiNO 

TEMPtHATORE  (f)  3b. 00 

MIXING  DEPTH  (METERS)  lib. 00 
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TABLE  C-69.  T-39  WORST  CASE  DOWNFIEID  CONCENTRATIONS 


AIRCRAFT  I 39  NORMAL  1 LTO 

atmospheric  CONOIT IONS  WORST  CASE 

STABILITY  CATEGORY  b 
WINO  SPEEO  (METERS/StCONU)  1.00 
WIND  DIRECTION  TAILWIND 

TtMPtRATORE  (F)  36.00 

MIXING  OtPTn  (METERS)  US. 00 
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AlHtWAH  T 41  NOKHAL  1 LlO 

ATMOSPHERIC  CONDITIONS  WORST  CASE 
STABILITY  CATEGORY  6 
MIND  SPEtO  (METERS/ SECOND)  1.00 
MIND  DIRECTION  TAILWIND 

TEMPERATURE  (FI  3d. 00 
MIXING  DEPTH  (METERS)  1 lb* 00 
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APPENDIX  D 


EXAMPLE  ACEE  APPLICATION 

Super  Air  Force  Base  is  a UPT  training  base.  An  environmental 
assessment  must  be  made  for  increased  number  of  training  missions  to  be 
flown  the  next  fiscal  year.  The  downfield  pollution  concentrations  must 
also  be  determined  for  Home  City.  Home  City  is  citing  the  AF  base  for 
its  CO  concentrations  during  the  morning  missions. 


The  increase  in  aircraft  operations  is  as  follows: 


Increased  LTOs 
(per  year) 

T-37  1,500 

T-38  1,000 


Increased  TGOs 
(per  year) 
250 
200 


These  increased  T-38  LTOs  will  result  in  a 5-rainute  queue  delay  before 
takeoff. 


STEP  1 - CURRENT  AIRCRAFT  OPERATIONS 

From  base  operations,  the  following  operational  data  were  collected  for 
the  current  fiscal  year. 


LTOs  (per  year)  TGOs  (per  year) 

T-37  15,000  2895 

T-38  16,525  2982 

STEP  2 - MODIFY  EMISSIONS  FOR  THE  QUEUING 

Since  every  item  in  the  LTO  cycle  compared  favorably  with  the  ACEE  time 
in  mode,  the  ACEE  LTO  cycle  is  used.  The  only  emissions  that  have  to  be 
added  are  the  queue  time. 

The  idle  engine  mode  is  used  during  the  queue.  Locating  the  idle  emis- 
sion factors  in  the  Table  1,  the  emissions  per  5-minute  queue  can  be 
calculated: 

Engine  J85-5: 

EGM  = Idle 

NOEG  = 2 

TIMOD  = 5 min  x 60  s/min  = 300  s 
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Emissions 

(POL)  lg) 

= FLFLW (idle) (kg/s) 

x TIMOD(.S) 

X EMFACtidle, 

CO 

3,043.8 

0.057 

300 

178.0 

H C 

513.0 

0.057 

300 

30.0 

n8  y 

22.2 

0.057 

300 

1.3 

PM* 

0.05 

0.057 

300 

0.003 

SO 

17.1 

0.057 

300 

1.0 

These  factors  are  added  to  the  LTO  cycle  emissions.  Thus,  the  LTO 
emissions  are  presented  below: 


LTO  Total  (metric  tons) 

(From  Table  A-££ 

+ Queue  Emissions 
(metric  tons) 

Modified  LTO  Emissions 
(metric  tons) 


CO 

C H 
x y 

NO 

X 

4.0X102 

S.1X103 

6.0X10-4 

3.0xl0”3 

5.1xl0-4 

2.2xl0~5 

4.3xl0~2 

6.6xl0-3 

6. 2xl0~4 

PM  SO 

2.3xl0~6  3.5x10 

5.0x10 

2.4x10 


1.7x10 

3.7x10 


Note:  Queue  emissions  were  converted  to  metric  tons. 


STEP  3 - CALCULATE  ANNUAL  POLLUTANT  EMISSIONS 


The  number  of  operations  LTO  and  TGO  are  multiplied  by  the  emission  factors. 
The  annual  emissions  computed  by  this  process  are  presented  below: 


Current  Yr  (ops/yr)  + 

Additional 

(ops/yr) 

* 

Total  (ops/yr) 

T-37 

(LTOs) 

15,000 

1,500 

3 

16,500 

(TGOs) 

1,895 

250 

3 

2,145 

T-38 

(LTOs) 

16,525 

1,000 

a 

17,525 

(TGOs) 

1,982 

800 

3 

2,182 

CO 

C H 
x y 

NO 

X 

PM  SO 

X 

T-37 

(LTOs/yr) 

16,500 

16,500 

16,500 

16 

,500  16,500 

-2 

x Pollutant  Emissions  1.5x10 

2 . 0xl0-3 

3.0xl0-4 

5. 

6xl0-5  1. 4xl0~ 

(metric  tons/LTO) 

(from  Table 

A-3)  A-z.rJ 

T-37 

Pollutant 

Annual  247.0 

33.0 

5.0 

0.9  2.3 

Emissions  (metric  tons/yr) 
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x ^ 


Projected  Pollutant  Annual  Emissions  (metric  tons) 


CO 

C H 
x y 

NO 

X 

PW 

SO 

X 

T-37  (LTOs) 

247.5 

33.0 

5.0 

0.9 

2.3 

T-37  (TGOs) 

• 4.5 

0.3 

0.3 

0.0 

0.1 

T-38  (LTOs) 

701.0 

106.9 

10.5 

0.0 

6.1 

T-38  (TGOs* 

4 

8.5 

0.5 

0.4 

0.0 

0.2 

Total  A/C  Emissions 

961.5 

140.7 

16.2 

0.9 

8.7 

Change  in  Emissions 

- 

The  HxCv'  NOx'  PM  and  S0V  “"issions  are  below  the  227  metric  tons  per 
year.  However,  CO  annual  emissions  exceed  227  metric  tons.  Additional 
analysis  would  be  required.  This  should  include  a comparison  with  base, 
local  and  regional  emission  inventories.  Aircraft  nationwide  contribute 
only  one  percent  of  the  total  annual  emissions.  Remember,  ACEE  is  a 
screening  device,-  closer  examination  might  or  might  not  predict  an  air 
pollution  problem  from  aircraft. 


STEP  4 - AIR  QUALITY  ANALYSIS 

The  greatest  number  of  aircraft  operations  during  a one-hour  period  is 
found  from  aircraft  operations  records.  An  interview  with  the  operations 
personnel  will  give  a good  estimate  of  greatest  number  LTO/hour.  An 
interview  is  a good  method  to  gather  the  data  for  quick  assessments. 

The  maximum  number  of  LTOs/hour  is  22  at  0800  hrs  which  includes  10 
T-37s  and  11  T-38s. 


The  particulate  dispersion  curve  is  used  to  make  a quick  assessment. 

Using  Table  2,  the  T-37  and  T-38  group  number  is  2 for  CO.  The  T-38  group 
number  is  3.  Home  City  is  located  30  km  downfield  from  start  of 
runway  roll.3  The  worst  case  downfield  CO  concentration  is  0.4  mq/m3  (T-37) 
and  1.1  mg/m  (T-38)  (Figure  4).  The  one-hour  pollution  concentrations  are: 

(0.4  jlg/m3/LT0)  x (10  T-37  LTOs/hr)  = 4.0"lfe/m3 

(1.1  |}g/m  /LTO)  x (11  T-38  LTOs/hr)  = 12.1  fiq/m3 

Total  CO  at  30  km  » 16.1  flg/m3 

The  worst  case  one-hour  (JO  ground  level  concentration  at  30  km  downfield 
(Home  City)  is  16.1  mg/m  using  the  downfield  dispersion  curves. 

The  aircraft  pollution  concentration  T-37  and  T-38  tables  in  Appendix  C 
can  be  used  to  make  more  accurate  calculations  at  the  30-km  point. 

Using  the  concentration  values  in  the  appendix,  the  30-km  downfield  CO 
concentrations  are  computed: 


X 

X 


(10  T-37  WOs/hr) 
(11  T-38  I/TOs/hr) 


(0.41  |Hg/in^/T-37  LTO) 
(1.15  |Jg/m  /T-38  LTO) 


3 

=■  4.1  |flg/m., 

= 12.6  Hg/m 


Total  CO  at  34  km  16.7  Jfe/m3 

The  3l-km  worst  case  CO  concentration  is  16.7  |Hg/m3  or  0.01  |Ag/m3  using 
the  downfield  concentration  tables  (C-67  and  C-68) . 

3 

The  primary  and  secondary  NAAQS  CO  are  40  mg/m  maximum  one-hour  concentra- 
tions not  to  be  exceeded  more  than  once  per  year.^  The  maximum  one-hour 
concentration  calculated  using  ACEE  was  0.01  mg/m  . The  computation  is 
far  less  than  the  primary  and  secondary  NAAQS  for  CO.  Therefore,  the 
ACEE  result  is  valid  and  predicts  that  aircraft  CO  concentration  contri- 
butions are  negligible  over  Home  City.  ACEE  predicts  aircraft  concentra- 
tions only.  Other  base  air  pollution  sources  are  not  considered  for 
analysis. 
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Page  No.  23  - Change  “Using  Figure  6"  to  read  "Using  Pigur*  5-" 

- Change  all  "mg/io  to  read  "p/m  . " 

Page  No.  54  - Change  "1.2  E - 02  « 1.2  X 10_1  » 0.02"  to  read  "1.2  B - 02 
• 1 .2  * 10*  - 0.012." 

- Change  "1.2  I t 02  ■ 1.2  « 102  • 20"  to  read  "1.2  * ♦ 02 
- 120.0  " 

Page  No.  100  - Change  “(From  Table  A-41)"  to  read  "(From  Table  A-26).“ 

- Change  “(from  Tabla  A-40)"  to  read  "(from  Table  A-25)  . “ 

Page  No  101  - Change  “Change  in  Emissions  (Percent)"  to  read  "Change 

in  Emissions." 

- Change  all  "mg/m  " to  read  "pg/m3  . " 

Page  No.  102  - Change  all  “mg/m3"  to  read  "pg/m3"  except  for  "40  mg/m3" 

and  "0.02  mg/m3." 


